PRESENTED  BY 


PUBLISHER. 


8RADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BE4RINGS        MOTOR   BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.   BRADY,  President 
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Practical  Methods  of  Abating  Smoke 

By     MR.     J.     M.     SEARLE 

Chief  of  the  Division  of  Smoke  Inspection  of  the  City  of  Pittsburgh 


TRACK  DEVICES 

THE  Q  &  C  COMPANY 


West  Street  Bldg., 
New  York,   N.  Y. 


Peoples  Gas  Bldg 
Chicago,  Ilk-; 


TURNBUCKLES 


Car 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


HEAVY  DROP  FORGI14GS 

STEEL  CAR  FORGE  COMPANY 

"FORGINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


This  Space  For  Sale. 


ESTABLISHED     1884 


SIPE'S  JAPAN  OIL 

"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
— MANUFACTURED     ONLY    BY 


CHICAGO,  ILL  JAMES  B.  SIPE  &  CO.  Allegheny,  pa. 


This  Space  For  Sale 


Standard  Tests  on 

Steel  Boiler 

Tubes 


^  The  importance  of  an  adequate  test  on  all  boiler  tubes  as  part  of 
manufacturing  processes,  can  scarcely  be  over-estimated. 

^  To  insure  satisfactory  service,  the  quality  of  material  and  manufac- 
ture of  THE  MODERN  BOILER  TUBE— THE  STEEL  TUBE— 
for  locomotive,  stationary  or  marine  boilers,  as  manufactured  by  this 
Company,  is  subjected  to  several  rigid  tests,  as  well  as  numerous  care- 
ful inspections. 

^  Boiler  tubes  insufficiently  tested  are  a  frequent  cause  of  fatal  ex- 
plosions, therefore  satisfactory  service  in  relation  to  the  steel  boiler 
tube  means  more  than  even,  efficiency  or  economy. 

Q  Standard  tests,  which  are  made  by  this  Company  on  the  crop  ends 
of  steel  boiler  tubes,  ir.clude  the  flianging,  crushing,  expanding,  and 
flattening  operations  performed  without  cracking  or  fracturing  the 
material. 

fl  In  addition  to  these  physical  tests,  the  steel  boiler  tubes  are  sub- 
jected to  an  internal  hydrostatic  test  of  500  to  1000  pounds  pressure, 
according  to  size  and  kind.  All  seamless  steel  boiler  tubes  are  tested 
to  1000  pounds  internal  pressure. 

^  A  book  entitled  'THE  MODERN  BOILER  TUBE,"  has  just  been 
published.  A  cotjy  should  be  in  the  hands  of  every  user  of  boiler 
tubes.     Write  and  ask  for  a  copy  now. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBURGH,  PA. 

DISTRICT  ATLANTA  BOSTON  CHICAGO  DENVER  NEW  ORLEANS  NEW  YORK 

SALES  OFFICES:         PHILADELPHIA  PITTSBURGH  ST.  LOUIS  SALT  LAKE  CITY         ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES—    I      SAN  FRANCISCO         SEATTLE 
V.  S,    STEEL    PRODUCTS    CO.       I     PORTLAND         LOS  ANGELES 

EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 

345744 


Gould  Coupler  Co. 


OFFICES 

341-7  5th  Ave,  New  York 

The  Rookery, 

Chicago 

Depevir,  N.  Y. 


WORKS 
Axle  Forge,  Depew,  N.  Y. 
Malleable  Iron, 

Depew,  N.  Y. 
Cast  Steel,  Depew,  N.  Y. 


Gould  Friction  Draft  Gear 
Gould  Couplers  Crown  Bolsters 


CLOSE  QUARTER  PISTON   AIR    DRILLS 

CAN  BE  OPERATED  IN  EXTREMELY 
CLOSE  QUARTERS. 
If  you  want  a  drill  for  corner  work  why 
not  have  one  that  can  be  used  anywhere? 
The  Thor  can  be  used  in  places  that  cannot 
be  reached  with  other  close  quarter  drills.  It 
is  the  most  compact,  powerful  and  durable. 
Don't  fail  to  test  the  Thof  before  placing  your 
order. 


SENT    ON    TRIAL 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

CHICAGO  NEW  YORK       ATLANTA       PITTSBURGH  SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Mzwchinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  wlif^L  COMPANY 

MANUFACTURERS    OF 

'*STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh.    Pa.  -^l^^^v^^^^i  ^^■ 

'  ,^,       ,      J     /-.  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  556    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Hmmion,  master  Car  Bmidersi 

The  M.  C.  B.  rules  of  interchange  .^.  The  use  of  our  steel  back  sfao« 
provide  for  the  use  of  the  steel  ^(/^  will  mean  a  saving  in  brake  she* 
back  brake  shoe  on  your  /jkx  maintenance,  brake  heads  and 
freight  equipment.  *^"        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

lA/RITE     F'OR    S/\ynF»LE    OF^ 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION  AND  ,   rMTI«\/If   I   IT      WV 

BRIDGE  PAINTS.  l^UUl^ Vll^l^l!^.   KY. 


l.'MV.'I.Clr'l 


i  Nathan  Manufacturing  Co.  | 

<  85-93  Liberty  Street,  New  York.  > 

<  1612  Old  Colony  Building,  Chicago.  \ 

I  Monitor,  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

i  AND  5 

Sight-Feed  Lubricators. 

i  All  Specially  arranged  for  High=Pressure  Engines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  p 

i  SOLE  AGENCY     FOR  THE '} 

>  Coale    Muffler    O    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghfogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

•GENERAL  OFFICES:   HENRY;W.'0LIVER".BLDG.  ,  PITTSBURGH,    PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  ^ArORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


A  catalog  or  call  by  Representative 
for  the  asking.     iS     0     iS     &     0 


\m\M.  Yalve  Mf|.  Co., 

Works:  Homestead,    Pittsburg;li,  Pa 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM   ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing ;iny  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :   l  Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


rr 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTF  RED 
THE   I  uEAL  PAINT  Ol 


B.  G. 
SPIRITS 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


^ 


The  Boyer 
Riveting      ^ 
Hammer 


Is  PREFERRED  by  the  MAN  who  KNOWS 

Because  it  drives  rivets  better  than  any  other. 

Because  it  vibrates  less  and  is  not  so  hard  on  tre  nerves. 

Because  he  knows  that  when  he  undertakes  a  piece  of  work  he  will 
finish  it,  not  by  hand,  not  with  some  other  pneumatic  hammer, 
but  with  the  same  BOYER  HAMMER  with  which  he  started. 

Because  the  rapidity  with  which  it  drives  the  rivets,  and  the  skillful, 
untiring  way  in   which   IT  WORKS,  commands  his  respect. 

Because  the  energetic  way  in  which  it  performs  its  dutv  inspires  him 
and  thrills  him  with  the  TRUE  DIGNITY  OF  LABOR. 

OUR  SPECIALTY  is  the  manufacture  and  sale  of  Pneumatic  and 
Electric  Tools  that  WORK. 

Read  our  catalogues  and  see  how  our  Boyer  Hammers,  Little  Giant 
Drills,  Duntley  Electric  Drdls  and  Chicago  Pneumatic  Air  Com- 
pressors will  save  you  labor  and  reduce  your  costs. 

Chicago  Pneumatic  Tool  Co. 

50  Church  St. 
NEW  YORK 


Fisher  BuiMing 
CHICAGO 


Branches  Everywhere 


GOLD  GftR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


Heatii  Apparatus  ftr  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnR  /   PAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  1^.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


MCB     COUPLERS 

TEMPORARY  STANDARD 

^^^T  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


mMifliSBBESilHH^^ 


Air  Brake  Maintenance  and  Dividends 

A  casual  analysis  of  profit  and  loss  accounts  demonstrates  the  value  of 
maintaining  air  brake  equipments  at  practically  initial  efficiency.  A  poor 
equipment  well  maintained  is  of  more  value  to  a  road,  both  as  a  safety  device 
and  a  dividend  earning  asset,  than  the  best  equip.nent  poorly  maintained. 
In  the  first  case  the  limitations  of  the  brake  can  be  allowed  for,  and  its  per- 
formance up  to  its  limits,  relied  upon ;  in  the  second  case  many  or  all  of 
its  functions  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safety  device  of  questionable  value.  Those  whose  business  it  is  to 
carefully  analyze  railroad  profit  and  loss  accounts  appreciate  that,  in  many 
cases  at  least,  the  normal  operating  expense  may  be  greatly  reduced,  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  policy  of  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  Air  Brake  Co.,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  done  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER,  President. 
MANUFACTURERS  OF 

•CORRHGATEB  ASBESTOS  ROQFIN&  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN,    PA. 


NILCS  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 

Air  Compressors  Air  Hoists 

INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HiQliest.  Grade  Multler  and 
Open  Pop  Safetu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MAS5. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 

W.    B.   Leach,  Gen'l  Mangr.   &  Treas. 


OFFICE    AND    works: 

383   DORCHESTER  AVENUE 
SO.    BOSTON,    MASS. 


J.  G.    PLATT, 
Mechanical  Representativk- 


Galena = Signal   Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Raiiw&.y  Lubrication  a.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLKABLK  CASTINGS 

FOR  THK  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  liHanufacturing  Go. 
SPRINGS 

Kensington  All  StccI  Journal  Boxes 
PRESSED  STEEL  JOURIMAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

OLIVER  BtlLDIIMG,  -  PITTSBtRCH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

:    The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Publislicd   monthly,    excciit    June,    July    and    August,   by    The    Railway    Club    of    Pitts- 
burgh, J.    J!.  Anderson,   Secretary.   General    (Jftices,   Penna.   R.   R.,   Pitts43urgh,  Pa. 

VOL.XII.       Pittsburgh,  Pa.,   November  22,  1912.      fJc^efSpy 

OFFICERS  FOR   1912—1913 

President 

A.   G.    MITCHELL, 

Supt.   Monon.   Div.,   P.   R.  R., 

S.   S.,   Pittsburgh,   Pa. 

First  Vice    President  Second    Vice    President 

F.   M.   McXULTV,  E.  J.    SEARLES 

Supt.  yi.  P.  &  R.  S.,  -Mon.  Con.  R.  R.  Supt.  M.   P.,  U.  &  O.  R.  R., 

Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Secretary. 

T.    B.   AXDERSOX, 

Chief  Cierk,  Supt.  M.   P.,  P.  R.  R., 

Pittsburgh,  Pa. 

Treasurer 

F.    H.    STARK, 

Supt.    R.    S.,   Pittsburgh   Coal    Co., 

Coraopolis,  Pa. 

Executive    Committee 

L.  H.  TURNER,  D.   J.    REDDIXG, 

Supt.   M.  P.,   P.   &  L.   E.  R.   R.,  Asst.   Supt.   M.    P..  P.   &  L.  E.  R.   R., 

Pittsburgh,  Pa.  McKees  Rocks,  Pa. 

F.    R.    McFeatters, 

Supt.   L'nion  R.   R., 

Port  Perry,   Pa. 

Finance   Committee 

D.  C.  XOBLE,  STEPHEX   C.    MASOX', 

Pres.    Pgh.    Spring   &   Steel   Co.,  Secy.  The   McConvvay  &  Torley  Co., 

Pittsburgh,   Pa.  Pittsburgh,  Pa. 

E.   K   COXXEELY, 

Purchasing  Agent,    P.   &   L.    E.   R.   R., 

Pittsburgh,    Pa. 

Membership   Committee 
D.    M.    HOWE,  A.  W.  CROUCH, 

Mgr.    Jos.    Dixon    Crucible    Co.,  Dist.   Mgr.    Dearborn  D.   &  C.   Wks., 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

CHAS.   A.    LIXDSTROM,  H.    H.   MAXFIELD, 

Chief   Engr.,   Pressed   Steel   Car   Co.,  :Master   Mechanic,   P.   R.   R. 

McKees  Rocks,  Pa.  Pittsburgh,  Pa. 

A.   STUCKI, 
Engineer, 
Pittsburgh,    Pa. 

Past  Presidents 

J.  H.  :McCOXXELL October,  1901,  to  October,  190.3. 

L.  H.  TURXER X'^ovember,  1903,  to  October,  1905. 

f'  H    STARK X'ovember,  190.5,  to   October,  1907. 

*  H.   \V.   WATTS Xovember,  VM)~,  to  April,   1908. 

D.  J.  REDDIXG X'ovember,  1908,  to  October,  1910. 

F.  R.  McFEATTERS X'ovember,  1910,  to  October,  1912. 

*  Deceased. 


Meetings   held   fourth   Friday  of  each   month,   except   June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 

NOVEMBER  22nd,  1912. 

The  meeting  was  called  to  order  by  the  President,  Mr.  A. 
G.  Mitchell,  at  the  Monongahela  House,  Pittsburgh,  Pa.,  at  8:15 
o'clock  P.  M. 

The  following  persons  registered : 


MEMBERS. 


Alexander,  J.  R. 
Alleman,  C.  W. 
Allison,  John 
Anderson,  D.  W. 
Anderson,  J.  B. 
Antes,  E.  L. 
Baldwin,  G.  C. 
Barth,  John  W. 
Battinhouse,  J. 
Beatty,  E.  A. 
Berghane,  A.  L. 
Bennett,  R.  G. 
Blackall,  R.  H. 
Blaklev,  T.  M. 
Bond,  W.  W. 
Brandt,  E.  K. 
Buechner,  W.  A. 
Bugle,  Geo. 
Chittenden,  A.  D. 
Clark,  C.  C. 
Cole,  Jewett 
Conneely,  E.  K.   . 
Coulter,  A.  F. 
Craig,  E.  M. 
Crawford,  D.  E. 
Crouch,  A.  W. 
Cunningham,  R.  I. 
Dcckman,  E.  J. 
Dctwiler,  U.  G. 
Drayer,  V.  S. 
Falkenstein,  W.  H. 
Eitzgerald,  D.  W. 
Gallinger,  Geo.  A. 
Gies,  Geo.  E. 
Gilg,  H.  E. 
Glassburn.  S.  G. 
Gowdv,  H.  K. 
Gray,  G.  B. 


Grimshaw,  F.  G. 
Plarriman,  PI.  A. 
Hilty,  H.  A. 
Hoii'man,  C.  T. 
Holbrook,  W.  H. 
Howe,  H. 
Hudson,  W.  L. 
Hurley,  Theo. 
Kelly,  H.  B. 
Keptner,  J.  B. 
Kessler,  H. 
Kinch,  L.  E. 
Knickerbocker,  A.  C. 
Knight,  E.  A. 
Koch,  Felix 
Eakin,   T.  H. 
Lobez,  P.  L. 
Lyle,  D.  O. 
Lvnn,  Samuel 
Maxfield,  H.  H. 
Mitchell,  A.  F. 
^litchell,  A.  G. 
^lillar.  T.  W. 
Mensch,  E.  N. 
McClearv,  G.  T. 
McFeatters,  F.  R. 
]\TcGaughey.  Chas. 
IMcIlvaine,  C.  L. 
McKee.  S.  F. 
McNulty,  F.  M. 
Newman,  L.  L. 
Orner,  Alilton  T.  S. 
Phillips.  Lee 
Postlethwaite,  C.  E. 
Rabold,  W.  E. 
Reymer,  C.  H. 
Richardson.  E.  F. 
Riley,  T.  J. 


Redding.  D.  J. 
Rohn,  W.  B. 
Rvan,  Will.  F. 
Scheck,  H.  G. 
SchomlxM\o",  W.  T. 
Sclioonover,  W.  H. 
Scolt.  W.  M. 
Sharplev,  H.  G. 
Shook,  A.  A. 
Shook,  S.  D. 
Smith,  John  B. 
Smith,  Russell 
Smith,  M.  A. 
Smoot,  W.  D. 


Allen,  H. 
Anthony,  J.  T. 
Bacon,  R.  F. 
Bvron,  A.  W. 
Deihl,  H.  M. 
Dickson,  R.  B. 
Fanning,  J.  A. 
Fitzgerald,  E.  A. 
Gibson,  Frank 
Gillespie,  W.  J. 
Green,  H.  M. 
Grieve,  R.  E. 
Hink,  Geo.  L. 
Hug,  J. 
Kelley,  M. 


Snyder,  F.  I. 
Snyder.  Jos. 
Spangler,  C.  P. 
Stcett,  O.  B. 
Tcnlor,  F.  C. 
Thurber,  G.  V. 
Turner,  L.  II. 
Walter,  W.  A. 
Walther,  G.  C. 
Walker,   T-  W. 
Weiss,  W.  W. 
Wescoe,  F.  V. 
Williams,  W.  W. 
Wood,  Ralph  C. 
Wyke,  J.  W. 

VISITORS. 

Knauer,  H.  S. 
Tanahan,  J.  S. 
Levans,  W.   K. 
Laylin,  M.  H. 
Musgrave,  G.  H. 
Mclntyre,  G.  L. 
McNamara,  J.  V. 
Neal,  John  t. 
O'Neil,  J.  P. 
Posten,  D.  E. 
Rainer,  Ernest 
Reynolds,  I.  H. 
Sarver,  G.  E. 
Sneck,  H. 
Sproul,  H.  V. 
Stewart,  E.  C. 


The  minutes  of  the  October  meeting  having  been  published, 
the  reading  of  them  was  dispensed  with. 

The    Secretary    read    the    following   list    of   applicants    for 
membership : 

Anthony,  J.  T.,  Rep.  American  Arch  Co.,  30  Church  St.,  New 
York,  N.  Y.     Proposed  by  J.  B.  Anderson. 

Byron,  A.  W.,   Master  Mechanic,   Penna.  R.  R.,   S.   S.,   Pitts- 
burgh, Pa.     Proposed  by  H.  H.  Maxfield. 

Doty,  W.  H.,  Air  Brake  Inspector,  Penna.   R.  R.,  Derry,  Pa. 
Proposed  by  C.  T.  Hofifman. 
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P'itzg-erakl  H.  :\I.,  Tariff  Clerk,  Penna.  Lines  West,  835  Fulton 

Bldg.,  Pittsburgh,  Pa.     Proposed  by  H.  L.  Higgins. 
Gillespie,   Wm.   J.,   Boiler   Inspector,    P.   &   L.   E.   R.    R.,    1127 

Charles  St.,  McKees  Rocks,  Pa.     Proposed  by  John  B. 

Smith. 
Gilbert,  Alex.  D.,  Clerk,  Penna.  R.  R.,  1104  Alulberry  St.,  Wil- 

kinsburg.  Pa.     Proposed  by  W.  H.  Sullivan. 
Hair,  H.  J.,  Salesman,  Manning,  ^Maxwell  &  Moore,  Inc.,  1005 

Park  Bldg.,  Pittsburgh,   Pa.     Proposed  by  Robert  A. 

Bole. 
Higgins,  R.  L,  General  Round  House  Foreman,  B.  &  O.  R.  R., 

Glenwood,  Pa.     Proposed  by  L.  Finegan. 
Howe,  M.  E.,  District  Sales  Manager,  Glidden  A'arnish  Co.,  6073 

Jenkins   Arcade    Bldg.,    Pittsburgh,   Pa.      Proposed   by 

D.  M.  Howe. 
Lee,  F.  H..  General  Car  Foreman,  B.  &  O.  R.  R.,  Glenwood,  Pa. 

Proposed  by  L.  Finegan. 
Millar,  H.  A.,  Civil  Engineer,  John  Eichleay,  Jr.,  Co.,  51  Rodgers 

Ave.,  Bellevue,  Pa.     Proposed  by  C.  W.  ]\Iillar. 
Millar,  R.  J.,  Constructing  Engineer,  Chas.  Bickel,  Architect,  51 

Rodgers  Ave.,  Bellevue,  Pa.    Proposed  by  C.  W.  ]\Iillar. 
]\IitchelI,  A.  F.,  Supt.  Heat  Treating  Shop,  Carnegie  Steel  Co., 

Homestead,  Pa.     Proposed  by  W.  A.  Buechner. 
jMcAbee,  W.  S.,  Clerk,  Union  R.  R.,  208  Renova  St.,  Pittsburgh, 

Pa.     Proposed  by  A.  F.  Coulter. 
McGinnes,   B.   P.,  Yard  Master,  Union  R.  R.,  7716  Kelly   St., 

Pittsburgh,  Pa.     Proposed  by  A.  F.  Coulter. 
Newman,  John  F.,  Storekeeper.  Penna.  R.  R.,  S.  S.,  Pittsburgh^ 

Pa.     Proposed  by  L.  E.  Kinch. 
Pehrson,  A.  K.,  Asst.  Chief  Draftsman,  Pressed  Steel  Car  Co.,. 

^NIcKees  Rocks,  Pa.     Proposed  by  C.  W.   ■Millar. 
Richers,   Geo.   J.,   ^Motive   Power   Inspector,   Penna.   R.   R.,  245 

South  Pacific  Ave.,  Pittsburgh,  Pa.     Proposed  by  W. 

PI.   Sullivan. 
Rohn,  :\Iartin  R.,  Asst.  Car  Distributor,  Penna.  R.  R.,  5802  Rip- 

pey  St.,  Pittsburgh,  Pa.     Proposed  by  C.  C.  Clark. 
Ross,  S.  S.,  Foreman  Air  Brake  Dept.,  Penna.  R.  R.,  536  Os- 
ceola St.,  Pittsburgh,  Pa.    Proposed  by  H.  A.  Hilty, 
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Spaeth.  W.  F..  Asst.  R.  F.  Eni;-.,  rcnna.  i^ines  West,  29  Main 

St.,  Carnegie,  Pa.     Proposed  by  W.  II.  Ilolbrook. 
Wilson,  Reah  F.,  Supervisor,  Penna.  R.  R.,  201  Western  Ave., 

Aspinwall,  Pa.     Proposed  by  F.  W.  Smith,  Jr. 
WiUianis,  R.  F.,   vSalesman,  jManning-,  Maxwell  &  Moore,  Inc., 

1005  Park  Bldg..  Pittsburgh,  Pa.     Proposed  by  Robert 

A.  Bole. 

PRESIDENT:  As  soon  as  these  applications  have  been 
favorably  passed  upon  by  the  Executive  Committee,  the  gentle- 
men will  become  members. 

SECRETARY :  With  regret  I  announce  the  death  of  Mr. 
M.  A.  Malloy,  Master  IVIechanic,  Monongahela  Division,  P.  R. 
R.  Mr.  Malloy  was  elected  into  membership  in  this  Club  Octo- 
ber 24th,  1902.  He  died  suddenly  of  heart  failure,  November 
3rd,  191 2,  near  his  home,  5423  Claybourne  Street,  East  End, 
Pittsburgh. 

PRESIDENT :  An  appropriate  memorial  minute  on  the 
death  of  Mr.  Malloy  will  appear  in  the  November  issue  of  the 
Official  Proceedings. 

If  there  is  no  further  business,  we  are  ready  to  proceed  witli- 
the  discussion  of  the  evening.  The  paper  is  entitled  "Practical 
Methods  of  Abating  Smoke,"  by  Mr.  J.  M.  Searle,  Chief  of  the 
Division  of  Smoke  Inspection  of  the  City  of  Pittsburgh. 

PRACTICAL  METHODS  OF  ABATING  SMOKE 


BY   MR.    J.    ^r.    SEARLE,    CHIEF  OE   THE  DIVISION   OF   SMOKE   INSPEC- 
TION,  CITY  OF  PITTSBURGJT,  PA. 


The  question  of  fuel  combustion  is  so  large  that  justice 
cannot  be  done  in  writing  about  it,  either  to  the  fuel  user  or 
to  the  general  public,  in  anything  less  than  a  volume  of  con- 
siderable proportions.  And  I  might  add  that  the  City  Smoke 
Inspector,  or  any  one  else  for  that  matter,  who  engages  to  say 
something  upon  an  occasion  such  as  this,  that  may  be  considered 
the  last  word  upon  the  question  of  practical  smoke  abatement,  is 
indeed  traversing  dangerous  ground.  My  little  message  tonight 
is  not  intended  as  such,  but  is  rather  for  the  purpose  of  opening 
the  subject  in  a  way  that  it  is  hoped  will  produce  scientific  and 
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helpful  discussion  upon  this  floor.  As  this  is  a  railway  cluh, 
and  as  I  am  a  machinist  and  also  a  locomotive  engineer  of  seven 
years'  service  in  the  days  of  single  track  and  engines  not  yet 
pooled,  I  possibly  don't  feel  as  lonesome  among  you  as  I  may 
look. 

Dense  black  smoke  issuing  from  a  chimney  or  stack  unfail- 
ingly indicates  waste  of  fuel.  It  also  as  unfailingly  indicates  the 
emission  of  volumes  of  poisoned  invisible  gases,  which  not  only 
filter  into  and  poison  the  atmosphere  which  we  breathe,  but  which 
also  rob  the  plant  from  which  they  are  emitted  of  a  greater  por- 
tion of  the  fuel  than  (for  the  same  period  of  time)  is  being  con- 
verted into  heat-energy  for  useful  work.  And  this  condition,  of 
course,  refers  to  locomotives  as  w^ell  as  stationary  plants. 

We  have  also  the  additional  loss  to  the  general  public, 
caused  by  the  unnecessarily  rapid  soiling  of  everything  we  wear 
or  handle.  \Mio  will  say  that  the  smoke  and  grime  caused  by  the 
imperfect  combustion  and  consequent  waste  of  fuel  in  our  coal- 
burning  furnaces  in  Pittsburgh  does  not  add  at  least  a  dollar  a 
month  to  the  combined  laundry  and  cleaning  bills  of  each  indi- 
vidual? And  who  has  the  hardihood  to  suggest  that  each  of  us 
does  not  pay  another  dollar  a  month  to  the  dry  goods  merchant 
because  of  losses  sustained  in  the  rapid  soiling  of  expensive  fab- 
rics which  must  not  only  be  exposed  to  unnecessary  soot  on  shelv- 
ing and  counters,  but  handled  time  and  again  by  prospective  pur- 
chasers ? 

A  gentleman  who  has  much  in  common  with  the  manage- 
ment of  one  of  the  large  dry  goods  establishments,  of  which  we 
all  have  reason  to  be  proud,  replied  somewhat  indifferently  to  my 
inquiry  upon  this  subject:  "Yes,  Pittsburgh  smoke  costs  us  from 
lo  to  20  per  cent,  per  annum,  but  we  don't  wish  you  to  under- 
stand that  we  are  registering  a  kick.  You  pay  the  smoke  bills 
when  you  purchase." 

If  the  above  estimates  are  approximately  correct,  and  I  be- 
lieve they  are  ultra-conservative,  we,  in  Greater  Pittsburgh,  have 
an  annual  waste  of  say  three  to  five  millions  of  dollars  in  these 
items  alone.  One  of  our  largest  retail  houses  has  placed  the  loss 
from  smoke  at  20  per  cent.  I  believe  this  is  more  nearly  correct, 
and  I  ought  to  be  a  good  judge  because  of  my  close  study  of  the 
problem  for  many  years. 

It  is  impossible  to  honestly  champion  the  cause  of  smoking 
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chininevs  or  stacks  today,  unless  such  championship  is  the 
pro(hict  of  sheer  ignorance  of  even  the  rutUments  of  the  science 
of  combustion. 

What  iK'tter  proof  of  the  fact  do  we  need  or  can  we  have  that 
smokeless  combustion  of  Pittsburgh  coal  is  a  paying  proposition 
than  that  approximately  thirty  thousand  (30,000)  horse  power  of 
the  boilers  used  by  the  coal  mining  companies  in  this  district  are 
ecjuipped  with  the  best  and  most  nearly  smokeless  mechanical 
stokers  known,  and  that  orders  are  continually  being  placed  by 
these  companies  for  smokeless  equipments  for  their  boiler  plants 
at  the  mines?  If  it  pays  to  burn  coal  smokelessly  at  the  pit 
mouth,  where  fuel  costs  thirty  cents  a  ton,  then  is  it  not  a 
still  better  proposition  where  freights  must  be  added,  which  in 
many  instances  more  than  double  the  cost  of  the  fuel  to  the  con- 
sumer ? 

As  to  the  progress  being  made  toward  the  ideal  condition  in 
Pittsburgh,  the  work  for  betterment  of  the  smoke  conditions  has 
gone  on  apace.  The  present  administration  has  secured  smoke 
abatements  approximating  ninety-five  per  cent,  in  some  sixteen 
hundred  instances,  and  abatements  to  some  appreciable  extent  in 
something  over  a  thousand  additional  instances. 

The  railroads  entering  the  city  are  doing  much  to  reduce  the 
smoke  issuing  from  their  locomotives.  In  some  instances  coke  is 
being  used  as  fuel  while  locomotives  are  passing  through  the 
city,  and  in  many  others  devices  such  as  the  brick  arch  and  under- 
feed stoker,  which  reduce  the  smoke  appreciably,  or  wholly,  are 
in  use. 

In  working  out  the  prol)lem  of  smoke  abatement  for  the  lo- 
comotives of  their  systems,  the  railroads  have,  during  the  past 
seven  years,  not  only  spent  large  sums  of  money  experimenting 
on  their  various  divisions,  but  in  addition  to  this  the  Pennsylvania 
Company  have  sent  a  committee  of  experts  abroad  for  the  pur- 
pose of  studying  smoke  conditions  on  the  Continent  and  in  Eng- 
land. This  committee  paid  special  attention  to  conditions  in  Lon- 
don, F>erlin  and  Paris.  They  traveled  a  great  many  thousand 
miles  and  stopped  at  everv  point  where  information  could  be  ex- 
pected. After  studying  their  report  and  noting  the  average  qual- 
ity of  fuel  used  abroad,  it  would  seem  that  our  American  rail- 
roads  are   undoubtedlv    far    ahead   at   this   time   in    solving   the 


problem  of  smoke  abatement  for  locomotives  burning'  such  highly 
volatile  bituminous  coal  as  we  find  in  the  Pittsburgh  district. 

Probably  the  most  important  development  in  connection  with 
the  abatement  of  smoke  in  the  past  few  years  has  been  that  of  the 
locomotive  stoker.  From  a  viewpoint  of  one  not  familiar  with 
the  detail  of  locomotive  construction  and  operation,  it  will 
probably  seem  that  the  development  of  a  locomotive  stoker  along 
the  lines  of  well-known  stationary  practice  would  be  very  simple, 
but  when  one  takes  into  consideration  the  limited  space  available 
for  the  application  of  the  stoker  to  a  locomotive,  the  variation 
in  load,  which  is  from  zero  to  lOO  pounds  or  more  fuel  per  square 
foot  of  grate  area,  and  the  limited  space  for  the  construction  of 
the  conveyor  to  convey  the  coal  from  the  tender  to  the  locomotive 
proper,  and  the  mechanical  abuse  that  the  stoker  is  subjected  to 
when  the  machine  is  run  at  high  speeds,  it  becomes  evident  that 
the  field  of  the  locomotive  stoker  is  distinct  from  that  of  the 
stoker  which  is  successful  in  stationary  service. 

The  locomotive  stoker  is  now  a  practical  firing  machine, 
after  many  years  of  continual  experiments  in  which  the  railroads 
have  spent  large  sums  of  money  and  a  vast  amount  of  patience 
with  unwavering  efifort. 

Of  course,  each  class  of  locomotives  in  each  class  of  service 
requires  dift'erent  treatment,  necessitating  a  large  amount  of  work 
in  the  development  of  the  machine  for  the  various  service  to  be 
met.  It  is  evident  that  in  developing  the  locomotive  stoker,  we 
must  meet  the  following  conditions,  or  failure  will  result : 

1.  We  mttst  have  a  machine  capable  of  generating  sufficient 
steam  under  all  conditions  of  train  lading  and  speed. 

2.  A  device  to  burn  the  fuel  in  an  efficient  manner  and  in 
so  doing  provide  a  material  reduction  in  the  smoke. 

3.  The  device  to  be  so  constructed  that  it  would  form  a 
part  of  the  locomotive  itself  and  not  a  temporary  attachment  sub- 
jected to  the  whims  of  the  operator. 

4.  That  in  the  application  of  the  stoker  no  obstructions 
should  be  placed  in  the  way  of  the  fireman  as  far  as  access  to  the 
coal  on  the  tender  or  to  the  fire  door  in  the  boiler  for  properly 
hand-firing  the  locomotive,  either  in  combination  with  the  stoker 
or  with  the  stoker  entirely  ino])erative. 

3.  That  the  device  should  be  of  such  character  that  its 
maintenance  cost  would  be  low  and  that  it  be  simple  in  operation 
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in  order  to  avoid  any  additicjnal  wcjrk  npon  the  fireman  in  operat- 
ing it. 

While  the  ontlook  toward  smokeless  locomotives  for  Pitts- 
bnrgh  dnrins^  the  year  1912  is  very  much  improved,  in  fact  is  bet- 
ter than  at  any  previous  date,  the  same  applies  to  the  mills  and 
factories  which  are  always  with  us.  Our  office  files,  and  the 
stacks  and  chimneys  of  our  city  plants  and  locomotives,  for  191 2 
show  a  marked  improvement  in  smoke  abatement  over  191 1,  and 
judi^ing-  from  what  data  we  now  have  for  prospective  equipments 
for  1913.  the  total  number  for  the  year  1913  will  be  greater  than 
that  of  the  smokeless  installations  made  during  the  year  191 2,  and 
this  changed  condition  is  largely  due  to  the  fact  that  owners  and 
operators  have  awakened  to  the  fact  that  it  does  not  pay  to  oper- 
ate with  smoky  stacks. 

An  instance  of  labor  and  fuel  saving  too  important  to  pass 
by  at  this  time  without  mention  came  to  my  notice  only  last  week. 
An  old  plant  of  55  boilers  had  become  worn  out.  The  insurance 
company  had  cut  the  pressure  to  85  pounds ;  the  mill  wa?  loaded 
down  with  orders.  It  was  concluded,  as  a  last  resort,  to  find  a 
place  to  locate  an  up-to-date  plant  of  boilers  and  double  the  steam 
pressure.  Eight  600-horse-power  units  of  the  water-tube  type 
fitted  with  good  mechanical  stokers  w'ere  installed.  These 
eight  new  boilers  are  saving  in  pav  roll  $1,500  per  month,  and  in 
coal  $3,500  per  month,  which,  as  you  will  note,  is  $60,000  per 
annum,  or  six  per  cent,  on  one  million  dollars.  But  they  have 
done  much  more  tlian  this  ;  they  have  increased  the  capacitv  of 
the  entire  mill,  which  increase  is  an  additional  source  of  revenue, 
and  they  occupy  but  4,500  square  feet  of  ground,  whereas  the  55 
boilers  which  were  thrown  out  occupied  45,000  square  feet,  which 
turns  loose  40,500  square  feet  of  most  valuable  ground  for  pur- 
poses of  mill  enlargement. 

It  so  happened  that  an  evaporative  test  was  being  conducted 
upon  one  of  these  600-horse-power  units  the  day  the  writer  last 
visited  this  plant,  and  an  average  capacity  of  948  horse-power 
had  been  developed  for  about  six  hours.  The  eight  individual 
stacks  were  absolutely  smokeless  and  the  products  of  combustion 
had  averaged  for  this  six-hour  period  12%  of  C0-2  gas.  This 
])lant,  that  is  saving  the  interest  at  6%  on  $1,000,000,  cost  com- 
plete but  $130,000.  including  steel  boiler  house,  main  steam  pip- 
ing, feed  pumps.  Cochran  heaters,  ash  and  coal  handling  devices, 
the  later  being  for  both  r:ver  and  rail. 
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Can  better  reasons  or  stronger  argument  be  produced  for  the 
erection  of  modern  boiler  plants  than  is  shown  by  the  books  of  the 
Crucible  Steel  Company,  from  which  I  have  just  quoted  and  which 
refer  to  three  months'  operation  of  their  new  boiler  plant  between 
30th  and  31st  Streets,  this  city? 

In  designing  a  boiler  plant,  we  must  not  forget  that  no  one 
device,  appliance,  or  method  will  suit  all  conditions.  The  smoke 
evil  does  not  take  more  kindly  to  a  universal  "cure-all"  than  does 
the  human  system.  On  the  contrary,  each  case  of  smoke  abate- 
ment must  receive  individual  attention. 

When  the  stoker  salesman  approaches  the  manager  he  is  fre- 
quently met  with  the  statement  that  the  coal  bill  is,  relatively 
speaking,  a  small  item.  If  he  knows  his  job  he  will  immediately 
begin  to  convince  Air.  Manager  that  the  dollar  saved  by  the  fire- 
man has  just  exactly  the  same  value  as  the  dollar  saved  by  the 
purchasing  agent,  and  that  the  treasurer  likes  it  just  as  well,  and 
that  a  dollar  is  a  dollar  and  always  looks  the  same  in  the  divi- 
dends wherever  yovi  find  it.  Managers  in  our  city  of  Pittsburgh 
are  just  now  being  importuned  not  to  make  expensive  alterations 
to  their  power  plants  because  large  central  stations,  distant  sev- 
eral miles  from  this  city,  are  nearing  completion,  which  will  sup- 
ply power  cheaper  than  we  can  ever  hope  to  produce  it  in  our 
small  local  plants.  It  is,  therefore,  up  to  us,  I  believe,  at  this 
moment  to  give  them  a  run  for  their  money,  and  in  doing  this  we 
cannot  longer  neglect  the  coal  pile.  Xeither  must  we  ever  per- 
mit ourselves  to  believe  that  the  small  power  plant  cannot  pro- 
duce as  cheaply  as  the  large  plant.  The  central  station  makes 
power  to  sell  and  the  small  plant  makes  it  for  home  consump- 
tion, and,  as  usual,  the  farmer's  family  has  the  small  potatoes, 
for  up  to  this  time  they  have  been  considered  good  enough  for 
the  people  at  home.  \\'e  must  now  commence  to  eat  the  big 
potatoes  because  bookkeeping  in  the  power  plant  is  commencing 
to  force  economies.  We  are  now  all  looking  for  leaks.  Then, 
too,  the  general  tendency  of  the  price  of  coal  for  many  years  has 
been  upward.  We  must  expect  this  tendency  to  continue,  be- 
cause there  is  less  coal  in  the  field  today  than  there  was  yesterday, 
and  more  furnaces  each  succeeding  day  to  consume  it.  We  must, 
therefore,  in  view  of  all  these  things,  attack  the  fuel  problem  and 
attack  it  now. 

A  certain  manager  sent  his  fireman  to  jail  for  stealing  a  few 
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hods  of  coal.  A  few  months  later  an  economy  expert  showed 
this  same  manager  how  he  could  save  20%  of  his  coal  at  a  very 
small  expenditure.  He  never  hudged ;  he  was  concerned  more  in 
the  manner  of  the  loss  than  the  cost  of  it.  There  are  too  many 
such  managers.  Too  many  of  them  prefer  to  continue  paying  the 
cost  of  the  same  needed  imprt)vements  each  year  rather  than  invest 
the  amount  so  wasted  in  improvements  that  would  at  once  stop 
such  payments  and  commence  to  increase  dividends  at  home,  and 
at  the  same  time  render  their  plant  a  real  joy  rather  than  a  con- 
tinual nuisance  to  their  neighborhood  or  community.  It  must  not 
be  understood,  however,  that  the  installation  of  a  good  mechanical 
stoker  is  the  last  word  in  boiler  room  economy  or  smokeless  com- 
bustion, for  such  is  not  true.  We  also  need  some  reliable  form 
of  Co-2  recorder,  also  our  pyrometer  and  differential  draught- 
gauge  must  constantly  point  to  results,  if  we  expect  to  produce 
high  furnace  efficiency  and  smokeless  plants.  In  boiler  practice, 
the  arrangement  and  relative  position  of  the  absorbing  surfaces 
has  much  to  do  with  plant  efficiency.  Then,  too,  the  nature  of 
the  load  carried  must  always  be  considered  when  selecting  our 
machine-firing  device.  And  we  must  not  expect  too  much  of  the 
man  in  front  of  the  boilers,  wdiom  we  pay  from  $1.75  to  $2.50  per 
day.  We  must  not  expect  such  a  man  to  understand  the  chemis- 
try of  the  furnace.  If  we  do,  we  will  suffer  disappointment,  for 
when  he  has  cleared  the  cobwebs  from  his  brain  sufficiently  to 
appreciate  the  difference  between  the  value  of  C-o  and  C0-2  gas 
as  heat  producers  he  will  have  a  better  job.  No,  you  must  place 
a  practically  fool-proof  "machine  fireman"  in  the  hands  of  the 
average  boiler  house  coal  handler,  and  instruct  him  to  call  the 
engineer  when  trouble  appears,  if  you  expect  to  conserve  your 
coal  pile  and  produce  high  furnace  efficiency  and  a  smokeless 
stack.  As  time  passes,  your  fireman  will  perhaps  call  the  engi- 
neer less  frequently,  and  finally  he  will  understand  and  care  for 
the  machine  himself,  but  not  so  at  first. 

We  have,  as  engineers,  spent  much  thought  and  much  money 
on  compounding  high-class  reciprocating  stationary  engines  and 
locomotives  and  in  designing  many  types  of  steam  turbines  in 
order  to  grab  the  last  unit  of  energy  from  the  steam  we  have  gen- 
erated, but  in  far  too  many  instances  we  have  simply  closed  our 
eyes  to  the  appalling  zvastc  of  energy  that  is  constantly  sneaking- 
dividends  out  of  our  stacks. 
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It  is  still  considered  quite  the  proper  thing"  by  many  of 
our  plant  engineers  to  refer  all  ills  in  the  boiler  house  to  an 
evaporative  test  that  records  the  amount  of  coal  used  and  water 
evaporated,  but  without  any  reference  to  gas  analysis.  When 
such  a  test  has  been  completed,  the  engineer  gathers  up  his  data 
and  proceeds  to  figure  out,  as  he  says,  the  efficiency  of  his 
plant,  without  a  scrap  of  data  as  to  the  composition  of  his 
products  of  combustion.  Does  he  get  much  information  of  value 
from  such  a  test?  \\'ell,  not  very  much.  He  has  commenced  at 
the  wrong  end  of  his  job.  He  should  have  first  gone  on  a  hunt 
for  his  percentage  of  C0-2  in  his  furnace  products  at  the  breech- 
ing. AMien  he  had  finally  determined  this,  and  had  brought  it  up 
to  his  liking,  would  have  been  time  enough  to  hunt  for  the  efficien- 
cy of  his  boiler.  Don't  commence  at  the  top  to  run  an  efficiency 
test  in  a  boiler  house..  Commence  at  the  coal  pile  and  go  up,  if 
you  are  really  looking  for  results.  If  more  boiler  tests  were  com- 
menced at  the  coal  pile,  carried  through  the  furnace  and  breech- 
ing, and  finally  to  the  absorbing  surfaces,  instead  of  beginning  at 
the  absorbing  surfaces,  more  data  of  value  would  be  on  record 
and  more  smokeless  stacks  would  exist,  for,  after  all.  the  last 
word  in  smoke  prevention  with  our  high  volatile  coals  is  and 
must  remain  at  least  12  to  14  per  cent,  of  C0-2  gas  in  our  prod- 
ucts of  the  furnace,  whether  such  furnace  may  be  for  metallur- 
gical, stationary  or  locomotive  purposes.  And  while  14%  of  C0-2 
at  the  breeching  only  indicates  a  surplus  of  50%  of  air.  our  aver- 
age Pittsburgh  practice  at  our  remaining  smoky  hand-fired  plants 
shows  about  5%  of  C0-2  at  the  breeching,  and  indicates  surplus 
air  up  to  about  177%,  or  127%  more  air  than  we  can  use,  taken 
into  the  furnace  at  say  65°  Fahrenheit,  and  raised  to  the  tem- 
perature of  combustion,  seemingly  for  no  other  purpose  than 
that  of  robbing  the  absorbing  surfaces  of  the  boiler  of  an  appal- 
ling percentage  of  the  heat  energy  given  up  by  the  fuel. 

It  has  been  said  that  the  phrase  "smoke  consumer"  is  not 
scientific  and  that  it  should  not  be  used,  and  that  smoke  once 
formed  could  not  be  consumed.  I  wish  to  make  it  plain  here  that 
while  I  have  much  respect  for  the  memory  of  C.  \\'ye  A\'illiams 
and  his  valued  records  of  research  upon  the  lines  of  combustion, 
I  cannot  agree  with  him  in  this  ])articular  instance.  \\  hat  is  this 
thing  we  are  prone  to  call  black  smoke  ?  What  makes  it  black  ? 
Is  it  not  carbon  passing  into  the  stack  at  a  temperature  so  low 
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as  to  form  what  \vc  call  soot?  If  it  is  carbon,  and  I  believe  we 
will  all  agree  that  it  principally  is.  what  must  we  do  to  burn  it 
and  convert  it  into  the  invisible,  harmless,  heat-])ro(lucing  gas 
called  carbon  dioxide,  C0-2  ?  The  answer  is  among  the  easiest 
of  those  that  are  recjuired  of  the  combustion  engineer  today. 
Sup])lv  two  volumes  of  oxygen  to  each  volume  of  carbon  and  the 
■ordinary  temperature  that  should  obtain  in  an\"  combustion  cham- 
ber under  any  boiler  or  in  any  metallurgical  furnace,  and  so  ar- 
range vour  combustion  chamber  as  to  force  as  nearly  perfect  con- 
tact of  your  oxygen  and  your  carbon  particles  as  may  be  found 
practicable,  and  your  soot  will  never,  never,  get  through  that  com- 
bustion chamber,  no  matter  how  dense  and  black  it  passes  over 
the  bridge  wall. 

Let  us  not  quibble  longer  as  to  the  phrases  commonly  used, 
both  are  correct.  But  some  may  ask,  how  are  we  to  know  when 
we  have  the  correct,  or  approximately  correct,  volume  of  air? 
First,  and  accurately,  by  the  use  of  a  good  C0-2  recorder,  ^'^c- 
ond,  and  approximately,  by  the  intelligent  and  occasional  obser- 
vation of  the  top  of  your  stack.  Never  (when  you  are  not  using 
a  Co-2  recorder )  let  the  top  of  your  stack  run  absolutely  clear,  if 
you  expect  the  best  average  efificiency  from  your  furnace.  Carry 
a  haze  at  your  chimney  top  equal  to  about  i/io  of  Xo.  i  "Ringle- 
mann",  and  you  wall  be  sure  of  having  a  high  average  percentage 
of  Co-2  in  your  products  of  combustion.  If,  on  the  other  hand, 
you  have  no  combustion  recorder  to  guide  you,  and  you  are  run- 
ning an  absolutely  clear  stack,  your  surplus  air  may  not  only  be 
enough  but  it  may  be  many  times  more  than  is  required  for  high 
furnace  efificiency.  And  while  a  practically  smokeless  stack  al- 
ways accompanies  high  furnace  efificiency,  on  the  contrary,  as 
you  have  seen,  a  smokeless  stack  does  not  always  indicate  such 
efificiency. 

The  greatest  difificulty  in  burning  bituminous  coal  smoke- 
lessly  and  with  high  furnace  efificiency  lies  in  the  fact  that  it 
burns  partly  as  a  solid  and  partly  as  a  gas,  and  that  the  gas  must 
be  burned  in  a  time  much  shorter  than  is  required  to  burn  the 
solids.  It  may  be  of  interest  to  note  here  that  100  analyses  re- 
cently made  by  this  city  have  shown  that  an  average  of  42  3/10% 
of  the  total  heat  developed  by  our  average  Pittsburgh  coal  is  con- 
tained in  the  volatile  combustibles,  and  that  for  the  combustion 
of  this  hydro-carbon  content  a  fixed  portion  of  our  total  air  sup- 
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ply  is  required  over  the  fire.  After  some  thirteen  years,  during 
which  I  have  been  constantly  in  touch  with  the  steam  engineers 
of  Pittsburgh,  I  feel  safe  in  offering  the  suggestion  that  these 
last  two  conditions  are  not  given  the  careful  consideration  that  is 
bestowed  upon  other  details  of  plant  operation.  In  other  words, 
the  adequate  supply  of  oxygen  over  the  fire  at  the  moment  when 
something  like  40%  of  our  gaseous  and  extremely  valuable  hydro- 
carbons are  being  distilled  is  rarely,  if  ever,  present.  In  fact,  very 
few  plant  engineers  dig  down  into  the  science  of  the  question  at 
all.  If  they  did,  the  thought  would  quickly  occur  to  them  that  we 
get  no  smoke  from  the  solids  in  the  fuel  (the  coke),  therefore  we 
must  get  it,  if  at  all,  from  the  volatile  constituents,  and  if  these 
contain  fuel  to  any  appreciable  extent,  we  had  better  get  busy 
and  convert  this  fuel  into  useful  energy.  When  the  careful  engi- 
neer visits  a  power  plant  in  some  one  of  our  good  city  buildings 
or  mills  and  notes  the  ])erfect  order  and  organization  in  the  engine 
room,  including  expensive  compound  condensing  engines,  and 
then  remembering  that  the  boiler  stacks  issue  excessive  volumes 
of  smoke,  it  must  indeed,  to  use  a  homely  phrase,  suggest  "saving 
at  the  spigot  and  wasting  at  the  bung  hole."' 

While  the  brick  arch  in  the  firebox  and  the  application  of 
the  steam  jet  to  induce  a  volume  of  air  over  the  fire  both  have  a 
useful  but  somewhat  limited  field  in  present  locomotive  practice, 
and  while  round-house  smoke  constitutes  one  of  our  greatest 
nuisances,  I  have  purposely  refrained  from  commenting  upon 
either,  at  this  time,  because  discussion  is  desirable  and  my  paper 
has  already  grown  too  long. 

Before  commencing  to  explain  the  pictures  that  will  be 
thrown  on  the  screen,  I  wish  to  illustrate  graphically  the  neces- 
sity for  a  supply  of  oxygen  over  the  fire,  as  well  as  through  the 
grates.  I  have  here  a  student  lamp.  This  lamp  has  two  sources 
of  air  supply,  one  under  and  one  over  the  fuel ;  the  fuel  is  kero- 
sene (hydro-carbon).  The  chimney  supplies  the  necessary  draught 
to  start  the  air  current  toward  the  fuel.  The  reduced  diameter  of 
chimney  just  above  the  fuel  supplv  is  the  mixer.  I  know  of  no 
better  illustration  of  a  scientifically  constructed  furnace  than  this 
little  lamp.  And  what  I  wish  to  make  clear  by  this  demonstra- 
tion is  the  fact  that  we  must  bring  oxygen  in  sufficient  quantity 
into  intimate  contact  with  the  hydro-carbons  of  our  fuel  the  mo- 
ment they  are  distilled,  or  our  combustion  will  only  be  partial  in- 
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stead  of  complete.  And  that  a  sufficiently  hot  comhustion  cham- 
ber will  rapidly  follow  the  proper  proportion  and  mixture  of  the 
oxygen  and  hydro-carbon  gases,  and  a  high  content  of  C0-2  to- 
gether with  practically  smokeless  results  will  always  prevail  under 
such  conditions. 

This  brings  rather  forcibly  to  our  vision,  it  seems  to  me,  the 
antiquated  but  somewhat  popular  fallacy  that  a  slight  opening  of 
the  fire  door  and  blower  at  times  w^hen  the  throttle  is  shut  off  on 
the  locomotive  is  disastrous  to  flues  and  stay-bolts. 

Placing  the  fire  door  on  the  latch  and  opening  the  blower  just 
sufficiently  to  induce  the  necessary  air  over  the  fire  so  that  some- 
what better  combustion  of  the  hydro-carbons  will  result  the  mo- 
ment the  exhaust  ceases  to  induce  sufficient  air  into  the  fire 
through  the  grates  tends  to  sustain  rather  than  retard  combustion, 
and  when  we  do  this  rather  than  permit  the  hydro-carbons  to  cool 
and  flow  out  of  the  stack  as  coloring  for  an  accompanying  volume 
of  invisible  but  heat-producing  C-o  gas,  we  have  not  only  elimi- 
nated a  nuisance  but  we  have  gained  heat  energy  for  useful  work, 
and  when  we  have  done  this  we  have  at  the  same  time  increased 
the  efficiency  and  temperature  of  our  fire  box  rather  than  lowered 
it  by  converting  much  of  this  C-o  gas  into  C0-2.  Not  an  abso- 
lutely clear  stack,  but  just  the  slightest  haze  will  indicate  the 
proper  condition  in  locomotive  practice,  for  if  our  stack  is  abso- 
lutely clear  we  may  have  far  more  air  flowing  in  at  the  fire  door 
than  is  required  for  best  results,  whereas,  a  slight  haze  at  the  top 
of  stack  indicates  nearly  complete  combustion  and  a  temperature 
in  the  fire-box  approaching  the  ideal,  and  we  should  all  strive  for 
that  near  approach,  as  by  such  we  not  only  coin  dollars  for  our 
employes,  but  each  one  of  us  help  to  a  bate  a  serious  nuisance  as 
well. 


"Weight  of  Air  Per  Pound  of  Combustible  as  Indicated 
by  the  Percentage  of  C02  in  the  Flue  Gas 
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No.  1 — Table  showing  weight  of  air  per  pound  of  combustible,  as  in- 
dicated by  the  percentage  of  Co-2  in  the  flue  gas. 
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No.  2 — Application  of  chain-grate  stoker  to  water-tube  boiler. 


No.  3 — Application  of  underfeed  stoker  to  billet-heating  furnace,  show- 
ing waste-heat  boiler  above. 
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No     4— Large    metallurgical    furnace    equipped    with    fo"/    ""^erfeed 
■      stokers,  stack  guaranteed  smokeless  when  burnmg  4,000  pounds 
of  coal  per  hour. 


No.  5— Method  of  smokeless  hand-firing  under  water-tube  boiler. 
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No.  6— Smokeless  setting  of  furnace  and  boiler  in  the  Frick  Building. 
Pittsburgh,  Pa.  ^ 


No.  7 — Example  of  side-feed  mechanical  stoker  under  horizontal  tubu- 
lar boiler. 
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No.  8 — Taylor  underfeed  stoker  installed  under  water-tube  boiler. 


No.  9 — Smokeless  low-pressure  down-draft  boiler  for  apartments  and 
office  buildings. 
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PRESIDENT:  This  is  an  exceedingly  interesting  subject 
and  we  would  like  to  have  a  general  discussion  of  it.  I  will  call 
first  upon  Mr.  D.  F.  Crawford,  General  Sviperintendent  of  Mo- 
tive Power  of  the  Lines  West,  the  inventor  of  the  Crawford 
Stoker. 

^IR.  D.  F.  CRAWFORD  :  Air.  President  and  Gentlemen  :— 
I  want  personally  to  thank  the  speaker  for  a  very  excellent  pa- 
per on  a  very  interesting  subject,  and  also  congratulate  The  Rail- 
way Club  of  Pittsburgh  on  having  the  opportunity  to  listen  to  it. 
It  is  most  instructive  and  has  told  us  a  great  many  things  we 
ought  to  know  about  combustion.  It  is  something  that  we  are 
indeed  very  much  interested  in,  from  two  sides :  First,  the  eco- 
nomic. (  Probably  ^Ir.  Searle  would  put  the  second  first. )  And 
second,  smoke  prevention.  There  seems  to  be  no  question  as  to 
the  desirability  from  all  view  points  of  providing  mechanical 
feed  for  stationary  boilers.  I  am  quite  satisfied  from  my  own 
observation  and  from  the  observation  of  the  Smoke  Committee 
in  Chicago,  of  which  I  am  a  member,  and  from  some  smoke  ob- 
servations in  the  city  of  Cleveland,  that  at  least  60%  of  the 
smoke  in  our  citv  is  made  by  stationary  boilers,  and  the  treat- 
ment of  stationary  boilers,  as  ]\Ir.  Searle  has  pointed  out,  is 
very  simple.  It  needs  but  one  single  thing  to  prevent  smoke, 
and  that  is  money  sufficient  to  make  a  reasonable  installation  in 
the  first  place.  The  heating  and  other  metallurgical  furnaces 
which  are,  of  course,  of  importance  in  this  community,  are  of 
growing  importance  in  other  cities  also.  In  some  cities  like 
Chicago,  Cleveland  and  Pittsburgh  the  steamboats  contribute  no 
small  amount  to  the  smoke,  and  generally  in  a  part  of  the  city 
where  it  is  not  particularly  desirable. 

The  locomotive  was  for  many  years  the  black  sheep  of  the 
fuel  expert  and  the  smoke  expert.  The  locomotive  has  a  bad 
name  that  it  does  not  deserve  as  a  consumer  of  fuel  and  a  pro- 
ducer of  smoke.  Our  electrical  engineering"  friends  are  particu- 
larly severe  on  its  great  wastefulness.  As  a  matter  of  fact  the 
average  locomotive  of  today  as  an  economical  machine  is  ahead 
of  the  average  power  plant.  And  the  maximum  and  good  re- 
svilts  we  have  obtained  are  actually  astonishing  to  many.  In  the 
testing  plant  at  Altoona  a  locomotive  has  been  operated  at  high 
power,  burning  sav  six  or  seven  thousands   pounds  of  coal  an 
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hour,  and  iiivini;"  an   indicator  horse  i)o\ver   for  2.1    Ihs.  of  coal, 
the  locomotive  heini;'  e(|ui])i)e(l  with  superheater. 

In  the  effort  to  ahate  smoke  from  locomotives,  the  usual 
practice  has  heen  to  apply  air  jets.  The  majority  of  the  air 
jets,  in  fact.  ])ractically  all  of  them,  have  been  pretty  crude  de- 
vices, o^enerally  applied  with  no  other  engineering  than  the  rule 
of  thumb.  In  an  endeavor  to  provide  an  air  jet  which  had  at 
least  some  scientific  backing,  the  General  Managers'  Smoke  Com- 
mittee of  the'  City  of  Chicago  carried  out  some  very  extensive  ex- 
periments in  the  testing  plant  at  Altoona,  taking  a  shifting  lo- 
comotive of  the  type  generally  used  in  and  about  Chicago  and 
other  cities,  and  e(|uipi)ing  it  with  air  tubes  of  various  shapes 
and  in  various  locations,  and  it  was  found  that  there  was  one 
location  which  was  better  than  others.  Several  locomotives  have 
been  fitted  for  such  operation,  two  in  Pittsburgh  and  two  in 
Chicago.  All  of  the  roads  who  are  members  of  this  smoke  com- 
mittee are  fitting  up  a  locomotive  of  their  own  particular  type 
so  as  to  get  information  as  to  the  desirability  of  using  this  ap- 
paratus. It  is  promising',  at  least  for  locomotives  of  certain  types, 
those  w'ith  narrow  fire  boxes,  it  will  probably  at  least  serve 
imtil  some  better  scheme  has  been  devised,  and  it  will  have  the 
advantage  of  being  correct  without  our  going  to  the  extent  of 
analyzing  the  gases  to  see  how  much  CO-  is  produced. 

^Ir.  Searie  has  so  adequately  described  the  requisites  of  the 
locomotive  stoker  from  his  own  view  point,  wdiich  happens  to 
so  thoroughly  coincide  with.  mine,  that  I  don_'t  know  that  I  ought 
to  say  very  much  about  it.  I  will  only  sa\'  that  we  have  a  number 
of  underfeed  stokers  which  have  been  in  service  now  for  several 
years;  in  fact,  we  have  record  of  21,000  trips  of  these  locomotive 
stokers.  On  many  of  these  trips  the  stoker  failed ;  on  a  good 
many  it  did  not.  About  75%  of  the  trips.  100%  of  the  coal  has 
been  handled  by  the  stoker,  and  the  remainder  of  the  trips  have 
run  all  the  way  from  99%  to  nothing. 

On  one  group  of  locomotives,  which  made  up  to  the  first  of 
Xovember  of  this  year  8.561  trips,  there  were  639  trips  on  which 
but  70%  or  less  coal  was  handled  by  the  stoker ;  in  other  words, 
the  stoker  was  out  of  service  or  partially  out  of  service.  As  ]\Ir. 
Searie  states,  the  stoker  has  required  a  great  deal  of  patience  in 
its  development.  We  now  regard  it  as  a  practical  machine,  no 
longer  in  the  experimental  state,  but  by  no  means  perfect. 
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One  of  the  most  difficult  problems  which  I  have  met  in  the 
design  of  the  stoker  is  to  let  well  enough  alone  and  see  what  it 
will  do  if  we  give  it  a  chance.  We  are  getting  along  to  that 
stage  now  by  having  a  number  of  locomotives  equipped.  Some 
data  that  I  have  obtained  indicates  that  the  average  amount  of 
coal  used  in  fast  passenger  service,  in  fact,  all  passenger  service 
other  than  suburban,  and  in  practically  all  freight  service  other 
than  local  freight  service,  is  about  3,500  pounds  of  coal  per  hour, 
fired  by  hand.  With  the  stoker  burning  as  high  as  6,000  pounds 
of  coal  per  hour,  we  have  succeeded  in  making  a  trip  over  the 
road  where  at  no  time  was  smoke  made  to  reach  No.  2  on  the 
Ringlemann  scale,  and  on  the  entire  trip  the  average  was  less 
than  one-half  of  No.  i  of  the  Ringlemann  scale.  Burning  the 
ordinary  amount  of  coal,  3,500  pounds,  the  same  amount  as  sup- 
plied by  hand,  we  have  run  trips  over  the  road  where  the 
smoke  has  average  about  .2  of  No.  i  of  the  Ringlemann  scale. 
Therefore,  as  a  preventer  of  smoke  on  the  locomotive,  the  stoker 
is  exceedingly  promising. 

We  have  had  two  or  three  problems  that  we  have  up  to  the 
present  been  unable  to  solve.  W^e  have  not  lost  hope.  One  of 
them  is  to  burn  satisfactorily  with  the  stoker  low  volatile  coal, 
and  the  other  is  to  dispose  of  the  products  of  combustion  of  the 
amount  of  coal  that  we  are  burning.  On  one  of  our  divisions  we 
are  now  rating  the  locomotives  to  where  they  must  burn  consid- 
erably more  coal  than  is  supplied  by  hand.  On  a  recent  trip  we 
burned  7,800  lbs.  of  coal  continuously  for  six  hours,  and  on 
another  trip  we  burned  8,200  lbs.  of  coal  an  hour  for  four  hours. 
And  we  did  not  waste  that  coal.  The  train  behind  the  locomo- 
tive was  somewhere  in  the  neighborhood  of  30%  in  excess  of  the 
visual  train  hauled.  These  were  test  trains.  Burning  that  amount 
of  coal  naturally  produces  a  problem  of  disposing  of  the  products 
of  combustion. 

With  the  experience  of  the  number  of  trips  I  have  referred 
to,  we  feel  justified  in  continuing  our  experiments  and  will  have 
more  applied  ;  in  fact,  there  are  quite  a  number  under  construc- 
tion at  the  present  time.  Probably  the  most  annoying  problem 
that  all  of  the  railroads  have  is  the  question  of  smoke  production 
in  the  engine  house.  The  Pennsylvania  Lines  have  in  this  city 
an  engine  house  on  the  North  Side  which  is  located  in  a  residen- 
tial district.     We  have  one  at  Chicago  which  is  located  on  the 
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bt)ulcvar(l ;  have  one  at  Cleveland,  and  are  buildinij^  one  at  In- 
dianapolis, and  all  of  these  houses  arc  contiguous  to  a  more  or 
less  residential  portion  of  the  city.  We  have  studied  the  prob- 
lem from  several  view  points  and  have  made  some  experiments. 
The  only  important  experiment,  perhaps,  was  the  installation 
of  a  very  large  fan  and  a  method  of  washing  the  smoke,  which 
was  made  several  years  ago.  Unfortunately,  this  experiment 
gave  absolutely  no  promise.  At  Coblenz,  in  Germany,  I  saw 
an  engine  house  provided  with  one  very  large  stack  and  all 
the  smoke  jacks  led  to  it.  There  was  no  smoke  coming  from  the 
stack.  They  had  in  the  house  about  five  of  their  heavy  loco- 
motives, about  the  size  of  some  of  our  six-wheel  switchers.  I 
do  not  think  we  can  draw  any  conclusion  from  the  German  prac- 
tice, or  that  of  any  place  I  had  opportunity  to  observe  abroad,  as 
to  what  we  can  do  in  this  country  where  we  attempt  to  hurry 
the  fire.  We  have  thought  of  using  a  large  stack  on  our  engine 
houses. 

I  have  recently  been  watching  with  interest  some  experiments 
made  with  a  peculiar  type  of  smoke  washer  wdiich  is  extensively 
used  in  the  West  in  connection  with  melting  furnaces,  where  val- 
uable minerals  are  smelted,  silver,  gold  and  minerals  of  that  kind,, 
where  they  use  a  triple  stack,  one  stack  inside  of  the  other,  ar- 
ranged with  a  water  spray.  It  is  not  the  smoke  that  they  are- 
worrying  about,  but  the  amount  of  metal  which  can  be  recovered! 
from  the  process.  This  is  being  applied  to  stationary  boilers  ini 
the  East,  and  I  am  w-atching  the  trial  with  a  great  deal  of  in- 
terest.  It  at  least  looks  promising.  The  only  way  I  know  to 
help  the  situation  around  the  engine  house  is  not  to  be  so  indus- 
trious in  putting  coal  in.  From  personal  observation,  in  some  of 
our  engine  houses  they  are  putting  in  about  twice  as  much  coal 
in  starting  the  fires  as  is  necessary,  and  that  is  neither  good  from 
our  own  view  point  or  that  of  Mr.  Searle.  This  practice  should 
not  be  permitted. 

PRESIDENT :  I  will  call  upon  Mr.  L.  H.  Turner,  Super- 
intendent of  Motive  Power  of  the  P.  &  L.  E.  R.  R.,  to  add  some 
discussion. 

MR.  L.  H.  TURNER :  I  cannot  add  a  word  of  any  value 
to  what  has  been  said  here  tonight.  I  have,  however,  a  confes- 
sion to  make.  I  have  found  that  Mr.  Searle  is  much  better  in- 
formed on  the  smoke  situation  than  I  supposed  he  was.     He  is 
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the  only  Smoke  Inspector  of  the  City  of  Pittsburgh  that  has  ever 
given  me  an\'  trouble,  but  I  do^  not  believe  there  is  a  man  con- 
nected with  railway  operation  in  the  City  of  Pittsburgh  who  is 
any  more  willing"  and  anxious  to  render  him  all  the  aid  possible 
in  the  suppression  of  the  smoke  nuisance  than  I  am.  I  not  only 
ask  but  most  urgently  request  Mr.  Searle  to  meet  me  at  some 
convenient  time  and  explain  to  me  more  fully  how  to  get  this 
air  on  top  of  the  fuel  and  still  keep  the  tubes  in  the  boiler.  I 
know  that  we  can.  with  efficient  firing,  control  almost  wholly 
the  emission  of  smoke.  We  do  not  claim  to  go  over  the  entire 
length  of  the  road,  but  we  can  get  through  the  city  limits. 

PRESIDENT:  I  will  ask  Mr.  J.  R.  Alexander,  General 
Road  Foreman  of  Engines,  Altoona,  to  say  something. 

^IR.  J.  R.  ALEXANDER :  ^Ir.  President,  this  is  just  a 
little  unkind  to  ask  a  Pennsylvania  Railroad  man  to  speak  after 
our  friend  ]Mr.  Crawford  has  covered  every  avenue  along  the 
lines  in  which  a  locomotive  can  be  operated.  However,  I  was 
much  interested  in  the  paper  of  the  evening.  There  is  one  thing 
which  I  wish  to  know,  that  is,  wdiether  my  impression  is  correct 
or  not  that  nothing  can  be  done  in  stationary  practice  by  means 
of  mechanical  devices  by  which  the  ordinary  hand-fired  boiler 
can  be  improved  from  a  smoke  standpoint,  other  than  the  re- 
sults to  be  obtained  from  careful  hand  firing  on  the  part  of  the 
fireman. 

Another  part  of  the  paper  that  appealed  to  me  is  that  a 
certain  portion  of  the  air  for  support  of  combustion  must  be  put 
over  the  top  of  the  fire.  I  also  have  thought  so  until  re- 
cently. A  few  months  ago  I  had  the  pleasure  of  going  with  a 
party  to  one  of  our  small  towns  where  they  burn  bituminous  coal 
in  a  stationary  plant  to  take  care  of  electric  lighting  of  the  city 
and  the  street  car  system,  all  of  which  required  a  considerable 
-consumption  of  coal.  Two  or  three  times  a  day  they  had  a  high 
peak  in  the  current  consumption  that  could  not  be  met  within 
the  limits  of  the  steam  generating  capacity  of  the  boiler.  In 
order  to  improve  conditions  they  wanted  to  put  in  additional  boil- 
ers, but  found  they  could  not  get  the  material  in  time  and  they 
went  to  another  experiment,  which  was  to  seal  up  the  ash  pan 
and  install  an  ordinary  rotary  fan  operated  by  a  small  steam 
motor  in  the  side  of  the  ash  pan,  thereby  keeping  a  few  ounces 
of  air  pressure  under  the  grates  and  up  through  the  fire.     That 
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did  two  thiuj^s — it  cleared  up  the  emission  of  smoke  from  that 
stack  to  about  what  I  understood  the  speaker  to  say  was  the  haze 
that  incUcated  the  best  conditions  in  the  fire  box,  and  second,  the 
steaming;  quahties  were  so  much  improved  that  they  are  not 
now  fig^urinp^  on  any  more  boiler  capacity.  They  are  takint^  care 
of  these  high  peaks  by  simply  e^etting  a  better  combustion  in 
the  furnace.  In  this  case  there  was  no  air  circulation  above 
the  fire,  except  what  came  through  the  door,  and  it  was  never 
open  excei)t  wiien  i)utting  in  fresh  fuel.  Should  not  something 
of  this  kind  be  a  suggestion  to  our  mechanical  engineers  as 
a  possible  scheme  to  improve  combustion  in  the  locomotive  fire- 
box. 

There  is,  I  think,  a  very  successful  method  in  common  use 
for  overcoming  dense  black  smoke  from  the  stack  of  a  locomo- 
tive. A  good  fireman  with  each  fire  places  the  door  against  the 
latch  and  where  the  employer  is  wise  enough  to  furnish  a  uni-. 
form  grade  of  coal,  not  the  best,  but  uniform,  I  honestly  believe 
where  these  conditions  can  or  will  be  followed  we  will  have  no 
complaint  of  "excessive  black  smoke.  In  regard  to  the  stoker 
proposition,  we  earnestly  hope  that  the  underfeed  stoker  will 
overcome  the  dif^culties  now  experienced,  because  with  what 
experience  we  have  had  it  looks  to  be  the  only  stoker  for  loco- 
motive purposes  that  will,  in  our  opinion,  meet  the  rigid  require- 
ments of  certain  city  ordinances.  The  overfeed  stoker  with 
which  I  have  had  some  little  experience  gives  very  satisfactory 
results,  but  is  not  as  effective  from  a  smoke  point  of  view  as 
the  good  fireman,  while  the  underfeed  stoker,  as  I  see  it,  is  en- 
tirely successful  from  a  smoke  standpoint,  if  the  other  troubles 
can  be  remedied. 

jMR.  SEARLE  :  When  I  spoke  particularly  about  air  over 
the  fire  I  referred  to  the  locomotive  boiler.  The  boiler  on  the 
locomotive  today  is  being  pushed  so  hard  that  you  have  to  carry 
a  rather  heavy  fire  as  compared  with  most  stationary  practice. 
Where  you,  in  your  best  locomotive  practice,  burn  lOO  or  150 
pounds  of  coal  per  square  foot  of  grate  surface  per  hour,  we,  in 
stationary  practice,  think  we  are  doing  mighty  good  work  when 
we  burn  30  to  35.  When  you  burn  100  to  150  you  have  a  ter- 
rific draft.  You  then  create,  as  I  have  seen  on  charts  in  your 
railway  oflfiices,  anywhere  from  five  to  seven  inches  of  induced 
draft  over  the  fire.    In  the  Frick  Building,  with  385  feet  of  stack 
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seven  feet  in  diameter,  we  never  get  over  i34"  of  draft  over 
the  fire,  and  the  tallest  steel  stack  in  the  world  and  a  perfect 
breeching  arrangement  is  in  the  Frick  Building.  Now  when 
you  are  putting  your  draft  under  the  fire  with  your  fan,  as  you 
speak  of,  you  are  working  on  the  principle  of  the  underfeed 
stoker.  You,  of  course,  are  burning  more  coal  in  that  boiler  than 
you  would  with  your  natural  draft  alone.  You  are  also  creating" 
ashes  on  your  grate  more  rapidly  than  with  your  natural  draft 
alone,  therefore  the  time  comes  very  soon,  comparatively  speak- 
ing, when  the  fireman  has  to  get  his  bar  into  that  furnace,  be- 
cause he  is  not  getting  the  results  he  ought  to  get  and  would 
get  if  he  could  catch  those  hydro-carbons  as  they  are  flowing- 
away  from  over  the  fire  and  burn  them,  thus  producing  additional 
heat  energy  for  the  absorbing  surfaces.  After  these  hydro-car- 
bon gases  are  cooled  down  by  the  absorbing  surfaces  below  the 
temperature  of  combustion,  there  is  no  further  opportunity  to 
burn  them.  The  progressive  firing  method  that  is  used  with  the 
chain-grate  type  and  the  ^Murphy  type  of  stoker  goes  along  so 
evenly  that  the  grate  is  always  practically  clear,  because  your 
coal  passes  over  the  length  of  that  grate  in  an  hour,  or  forty 
minutes,  or  thirty  minutes,  depending  on  how  fast  you  are  driv- 
ing the  boiler,  and  you  never  have  so  much  ash  forming  on  the 
grate  in  a  given  time  as  you  v.ould  with  a  sharper  artificial  draft. 
When  vou  get  to  the  place  where  clinker  has  formed  to  some 
extent,  your  fire  has  burned  down  to  something  near  the  point  of 
a  wedge.  It  is  true  that  chain-grate  firemen  will  sometimes  run 
the  fire  six  or  eight  inches  deep  at  the  bridge  wall,  but  when  so- 
heavy'  a  fire  is  carried  the  chain-grate  is  a  bad  smoker,  which, 
of  course,  stands  for  reduced  efficiency.  We  have  at  Dilwortb 
&  Porter's  four  large  stacks  with  chain-grate  stokers  under 
them.  They  are  about  as  bad  smokers  as  there  are  in  the  city, 
simplv  because  they  are  being  rushed  far  over  their  rated  ca- 
pacity. If  the  builders  had  known  that  the  Dilworth-Porter  Co. 
were  going  to  put  that  load  on  those  boilers  they  would  have 
moved  those  grates  back  and  would  have  increased  their  length. 

As  to  the  suggestion  of  Mr.  Turner  about  keeping  the  tubes 
in  repair  with  cold  air  over  the  fire,  my  explanation  is  that  just 
enough  air  must  be  admitted  over  the  fire  to  keep  a  slight  haze 
at  the  top  of  the  stack ;  not  enough  to  make  the  stack  clear,  be- 
cause then  you  may  have  too  much  air  and  thus  reduce  your  fur- 
nace efficiency. 
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There  is  a  gentleman  in  the  room  to-night  who  can  tell  you 
about  large  volumes  of  air  over  the  fire,  in  the  locomotive  fire- 
box. I  presume  he  is  satisfied  with  the  way  the  tubes  are  hold- 
ing out  in  locomotives  equipped  for  introducing  large  volumes  of 
air  over  the  fire.  Mr.  D.  F.  Crawford  can  tell  much  more  about 
that  than  I  can,  as  he  has  several  such  equipments  in  service  on 
his  various  divisions. 

MR.  CRAWFORD :  I  do  not  wish  to  guarantee  the  tubes. 
The  device  has  been  in  service  only  one  or  two  months,  and  that 
is  not  long  enough  to  draw  conclusions.  But  I  do  not  think  we 
shall  have  serious  trouble  with  the  tubes  as  long  as  we  maintain 
a  brick  arch.  I  am  inclined  to  think  that  we  would  have  trouble 
maintaining  flues  if  we  did  not  have  a  brick  arch.  We  expect  to 
try  both  ways,  and  I  will  be  glad  to  give  any  one  interested  the 
data  accumulated. 

PRESIDENT :  May  we  hear  from  Mr.  D.  J.  Redding,  As- 
sistant Superintendent,  M.  P.,  P.  &  L.  E.  R.  R.  ? 

D.  J.  REDDING:  I  do  not  know  that  I  can  add  anything- 
to  what  has  been  said,  as  the  situation  seems  to  have  been  pretty 
well  covered.  We  know  that  locomotives  on  the  P.  &  L.  E. 
can  be  fired  so  that  they  can  go  through  that  portion  of  the  city 
through  which  we  pass  without  violating  the  Anti-Smoke  Or- 
dinance. This  requires  careful  inspection  to  know  that  the  boil- 
ers are  making  steam  freely  and  good  work  on  the  part  of  the 
engineer  and  fireman,  who  are  required  to  see  that  a  good  bright 
fire  is  built  up  before  they  reach  the  city  limits,  and  then  to  work 
through  the  city,  putting  in  not  more  than  one  shovelful  at  a 
time.  By  doing  this,  we  go  through  the  city  limits  practically 
without  making  smoke. 

MR.  SEARLE :  I  would  like  to  say  one  thing  along  that 
line.  I  have  spent  some  thirty  years  now  in  steam  engineering, 
and  I  am  bound  to  say  that  I  am  gratified  and  surprised  at  the 
way  Mr.  Turner  gets  his  locomotives  over  seven  miles  of  track 
in  Pittsburgh  practically  without  smoke.  I  have  had  men  sta- 
tioned at  Sheridan,  at  the  Point,  across  back  of  Birmingham  de- 
pot, and  out  toward  Becks  Run,  and  to  my  certain  knowledge 
these  engines  will  come  up  to  Saw  Mill  Run  with  a  stack  issuing' 
as  black  smoke  as  you  ever  saw,  and  in  ten  seconds  that  stack 
will  be  clear.  And  we  do  not  see  any  more  smoke  while  pass- 
ing through  Pittsburgh,  except  an  occasional  pufif  which  indicates 
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that  somebody  has  put  one  shovelful  of  coal  on  that  fire.  ]\lr. 
Turner  tells  me  how  he  does  it.  He  says  he  mstructs  the  engine 
crew  to  come  to  Saw  ]Mill  Run  with  the  fire  sufficiently  good  to 
go  throvigh  that  seven  mile  city  limit  firing  one  shovelful  of  coal 
at  a  time  and  no  more.  And  he  tells  me  that  if  I  or  my  men  catch 
any  of  his  men  disobeying  that  order  he  will  see  that  they  do 
not  do  it  again.  I  do  not  know  whether  he  has  had  any  occa- 
sions to  censure  his  men  or  not,  but  I  do  know  that  his  locomo- 
tives are  coming  up  that  seven  mile  grade  with  wonderfully  clear 
stacks. 

Now  about  this  question  of  air  over  the  fire.  That  is  a  mat- 
ter to  be  experimented  with.  There  are  no  two  cases  that  will 
work  out  just  exactly  alike.  In  Mr.  Crawford's  practice  I  know 
tliat  he  is  very  much  encouraged,  so  much  so  that  I  hear  every 
two  or  three  days  as  to  the  good  work  those  air-equipped  loco- 
motives are  doing.  If  locomotives  so  equipped  will  do  the  work, 
I  shall  be  glad,  because  the  device  he  is  working  out  is  very  ex- 
pensive to  install. 

^IR.  ALEXANDER:  ^lay  I  say  a  word  further  on  the 
subject  of  smoke  in  the  city.  The  railroad  with  which  I  am  con- 
nected runs  through  cities  having  restrictions  about  as  strong  as 
they  can  be.  In  getting  the  required  results  the  railroad  is  many 
times  treated  very  unfairly,  as  for  illustration,  locomotives  may 
be  coming  along  with  a  train  working  30  or  40  per  cent  cut  ofif 
Avith  the  best  of  fire  and  the  water  level  at  the  proper  height 
and  the  stack  passing  out  more  or  less  smoke.  When  these  en- 
gines come  within  the  prohibited  district  they  must  not  make  any 
smoke,  because  if  they  do  there  is  a  penalty  attached.  The  way 
to  be  safe  is  to  open  the  door  more  or  less  wide,  and  if  the  en- 
gine is  not  working  hard  enough  to  dissipate  all  the  smoke,  on 
must  go  the  blower.  If  there  is  any  one  thing  in  the  world  that 
will  tear  flues  out  of  the  engine,  this  is  the  treatment  that  will 
do  it,  and  too  often  is  this  means  taken  to  secure  the  desired  re- 
-sults.  Whenever  you  hear  an  engineer  blowing  about  not  get- 
ting any  smoke  he  is  doing  it  in  that  manner.  No  doubt  if  the 
railroad  can  stand  it  the  engineer  can.  It  is  but  fair  to  refer 
to  such  practices  in  a  meeting  of  this  kind,  for  the  reason  that 
it  may  lead  railroad  people  and  the  smoke  inspectors  to  design 
some  means  by  which  methods  of  that  character  will  not  have 
to  be  resorted  to.     In  my  judgment  the  P.  &  L.  E.  R.  R.  have 
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as  g'ood  men  as  the  I'ennsyh'ania.  and  if  they  are  told  to  do 
a  thing'  they  do  it,  and  tliat  is  the  only  way  I  know  to  entirely 
overcome  black  smoke  in  the  residential  district. 

MR.  SEARLK:  The  I'ennsylvania  Railroad  Company  have 
the  hardest  smoke-abatement  proposition  in  the  City  of  Pitts- 
burgh.  Their  locomotives  must  roll  down  from  the  Twentv- 
eighth  Street  Round  House  and  start  out  of  Union  Station  with 
a  heavy  train  and  get  to  Brushton,  every  foot  of  the  way  up  a 
heavy  grade,  without  making  disagreeable  smoke,  and  this  is 
something  to  keep  the  engine  crew  studying.  And  I  want  to 
say  to  you  that  engines  leaving  the  Union  Station  and  landing 
at  Brushton  are  going  out  with  about  40%  of  the  smoke  today 
that  they  did  before  jMr.  D.  ]\I.  Ferine  and  ^Mr.  J.  ^l.  James, 
Superintendent  ^Motive  Power,  commenced  work  on  the  propo- 
sition of  cutting  that  smoke  down.  I  have  asked  Mr.  Perine  and 
IMr.  James  (and  I  know  they  are  doing  wdiat  I  have  asked  them 
to  do  )  if  when  their  engineers  come  to  a  block  and  have  to  shut 
oft.  and  the  door  is  not  already  unlatched,  if  they  would  not 
drop  the  door  on  the  latch  and  put  the  blower  on  just  enough  to 
keep  the  product  of  that  green  fire  in  flame  and  not  let  it  go 
into  the  tubes  and  out  the  stack  as  smoke,  and  they  have  issued 
such  an  order.  Before  they  did  that  (and  this  is  where  I  get 
some  of  my  best  proof),  letters  were  coming  into  my  office  anv- 
wliere  from  five  to  twenty  a  day.  saying :  "We  can't  stand  this 
smoke.  The  Pennsylvania  Railroad  locomotives  are  destroving 
our  homes."  I  am  not  getting  anywhere  near  as  many  of  those 
complaints  now,  and  when  I  see  those  gentlemen  whose  homes 
were  being  destroyed  they  say  the  change  for  the  better  is  quite 
remarkable.  Xow  and  here  I  wish  to  give  all  the  good  news  I 
get  to  the  railroad  officials  who  have  the  smoke  of  their  locomo- 
tives to  abate,  because  they  have  been  mighty  kind  to  me  as  Chief 
Smoke  Inspector  of  this  city. 

At  ~Slr.  Crawford's  invitation  I  have  ridden  on  his  locomo- 
tives that  are  e'quipped  with  underfeed  stokers,  and  I  know  what 
that  stoker  will  do  as  a  smoke  abator  and  am  more  than  pleased 
that  his  Company  are  putting  on  several  of  those  stokers  and  are 
going  to  equip  all  of  their  locomotives  with  them.  When  the 
locomotives  on  the  Lines  West  coming  into  Pittsburgh  are  all 
equipped  with  these  stokers  we  will  not  have  any  smoke  from 
the  locomotives  of  the  Lines  West.    I  have  already  spoken  of  the 
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satisfactory  work  ]\Ir.  Turner  is  doing  coming-  through  those 
seven  miles  of  our  city.  These  are  conditions  that  I  see  every 
day  of  my  Hfe. 

MR.  TURNER:  When  Ur.  Alexander  speaks  on  the  sub- 
ject of  locomotive  operation,  he  is  talking  on  a  subject  on  which 
he  is  fully  informed,  so  much  so  that  he  knows  it  is  simply  im- 
possible for  locomotives  with  a  train  load  ranging  from  4500  to 
5000  tons,  and  with  a  tractive  power  of  45,ioo#  to  be  run  with 
a  wide  open  door  and  hold  onto  their  steam,  fire,  or  tubes. 

Our  manner  of  handling  the  work  is  to  approach  the  city 
limits  with  a  good  substantial  fire  in  the  box,  then  put  in  a  shovel- 
ful of  coal  here  and  there  where  the  fire  is  getting  thin  and 
burning  brightest.  The  amount  of  smoke  thrown  from  such  a 
small  portion  of  coal  is.  but  little,  and  most  of  it  is  consumed  be- 
fore it  reaches  the  atmosphere,  but  it  requires  good  work  on  the 
part  of  both  the  engineer  and  the  fireman  in  order  to  do  this  in  a 
manner  acceptable  to  the  city  authorities. 

MR.  ALEXANDER:  I  just  want  to  get  straight  about 
that  open  fire  door.  Possibly  I  did  not  make  my  remarks  strong 
enough  to  be  understood.  There  are  not  many  places  where  en- 
gines use  30  or  40  per  cent,  cut  off  through  large  cities,  but 
whether  working  hard  or  moderately,  say  if  conditions  were  as 
stated  where  an  engine  was  seen  approacring  the  restricted  dis- 
trict making  all  kinds  of  black  smoke,  and  if  I  recall  correctly 
the  words  used,  the  observer  said  the  black  smoke  stopped  in  a 
twinkling  of  an  eye.  If  that  is  the  way  the  smoke  disappeared 
from  the  top  of  the  stack,  I  know  of  no  way  other  than  the  wide 
open  door,  possibly  the  shutting  off  of  injectors,  etc.,  that  can 
so  quickly  dissipate  black  smoke,  as  with  a  hot  fire  having  plenty 
of  coal,  there  is  no  time  to  get  rid  of  the  smoke  any  other  way. 
The  more  or  less  wide  open  door  and  strong  use  of  blower  is 
also  frequently  necessary  in  passenger  service  when  shutting  off 
steam  running  into  and  out  of  stations.  Another  thing  railroad 
men  should  keep  in  mind,  is,  that  the  people  outside  of  city  limits 
also  have  some  rights  or  protection  from  the  smoke  nuisance.  In 
other  words,  should  any  scheme  or  device  be  approved  or  con- 
sidered satisfactory  that  cannot  be  operated  so  as  to  give  the 
same  results  at  all  points  on  the  line  as  far  as  smoke  is  con- 
cerned. 

MR.  TURNER:    Please  understand  that  we  do  not  attempt 
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to  go  over  the  entire  road  firing  an  engine  in  this  manner.  We 
simply  try  to  get  through  the  city  Hmits,  and  we  have  to  make  a 
Hltle  sacrifice  of  water  and  possibly  of  steam.  In  our  passenger 
service  we  have  to  depend  largely  on  the  fire  in  the  box  when 
leaving  the  station  to  take  us  outside  the  city  limits,  but  we  have 
to  have  a  good  fire  in  starting  or  else  we  could  not  haul  twelve 
cars  sixty-five  miles  in  an  hour  and  thirty  minutes  and  make  five 
stops,  but  with  two  men  on  the  engine  who  know  their  business 
and  work  with  each  other,  wonders  can  be  accomplished  in  the 
suppression  of  smoke. 

PRESIDEXT:  The  University  of  Pittsburgh  has  been 
making  some  researches  into  the  question  of  smoke  prevention, 
and  we  have  with  us  Prof.  Bacon,  of  the  University,  and  I  will 
■call  upon  him. 

PROF.  R.  F.  BACON :  I  will  say  only  a  few  words  in  re- 
gard to  our  investigations  because  they  cover  a  very  wide  field 
and  I  think  the  subject  has  been  well  covered  in  what  has  been 
already  given. 

But  there  are  one  or  two  things.  I  was  glad  to  hear  Mr. 
Searle  emphasize  the  efficiency  factor  in  the  smoke  business,  be- 
cause all  around  Pittsburgh  the  cry  is  "Smoke  means  prosperity." 
I  have  been  surprised  at  the  marked  prejudice  in  that  respect.  I 
think  you  will  realize  from  Mr.  Searle's  excellent  paper  that 
smoke  means  ignorance  and  inefficiency. 

We  have  a  number  of  experts  along  different  lines  study- 
ing smoke  from  different  standpoints.  In  the  first  place,  from 
the  economic  side,  we  have  collected  exact  data  as  far  as  we  can 
on  the  cost  of  cleaning  buildings,  both  in  this  city  and  other 
•cities,  the  cost  of  individual  laundry,  and  the  cost  of  all  kinds  of 
cleaning  operations,  the  effect  of  the  smoke  on  the  need  of  re- 
painting, and  things  of  that  kind,  and  the  figures  Mr.  Searle 
gave  you  as  the  actual  economic  loss  in  the  Pittsburgh  district 
now  he  gave  at  about  three  or  four  millions.  The  actual  figures, 
from  data  we  have,  will  be  more  than  ten  million  dollars  per 
year. 

One  other  question.  We  early  recognized  that  there  were 
certain  kinds  of  furnaces  and  certain  buildings  where  it  is  al- 
most impossible  to  burn  coal  in  a  smokeless  manner,  certain 
metallurgical  furnaces  where  you  must  have  a  reducing  atmos- 
phere, and  that  had  to  be  overcome,  too.     So  we  decided  that 

31 


with  certain  types  of  smoke  producers  we  could  not  burn  the 
smoke  up  as  we  do  in  ordinary  practice,  but  must  precipitate  the 
smoke  in  some  way.  We  have  worked  a  great  deal  along  that 
line,  particularly  the  precipitation  with  high  tension  electric  dis- 
charge, and  we  have  been  very  successful.  At  the  present  time 
we  have  only  an  arrangement  that  will  take  about  a  three-foot 
stack.  But  this  high  tension  electric  discharge  cuts  ofif  the  smoke 
absolutely ;  it  is  all  precipitated.  And  we  have  reason  to  believe 
from  work  that  has  been  done  by  Cottrell  on  the  Pacific  Coast 
that  this  thing  can  be  put  into  practical  operation  so  that  in  round- 
house smoke  and  certain  types  of  metallurgical  furnaces  where 
you  can  not  get  rid  of  smoke  b\-  combustion,  that  is,  by  burning 
the  coal  in  such  way  as  to  avoid  making  smoke,  we  have  the  ap- 
paratus to  abolish  it. 

]\IR.  SEARLE:  In  referring  to  an  annual  waste  of  three 
or  four  million  dollars  in  this  city,  caused  by  unnecessary  smoke, 
I  wish  to  make  myself  clear.  I  only  referred  to  two  propositions. 
One  was  shelf -worn  and  counter-handled  goods,  and  the  other 
was  increased  laundry  and  garment-cleaning  bills.  Of  the  two 
gentlemen  of  whom  I  spoke,  one  suggested  that  the  loss  was 
from  io%  to  20%  ;  the  other  said  it  was  20%  flat.  But  realiz- 
ing perfectly  well  before  I  got  half  way  through  with  my  paper 
that  if  I  undertook  to  handle  the  problem  in  great  detail  I  would 
have  a  paper  that  would  go  all  night.  I  was  compelled  to  close. 
I  am  glad  Air.  Bacon  brought  that  ten  million  dollar  estimate 
up.  It  is  practically  all  right  when  you  take  all  the  elements  of 
waste  from  unnecessary  smoke  into  consideration. 

PRESIDENT  :  The  question  is  now  open  for  general  dis- 
cussion. If  there  is  nothing  further,  do  }-ou  wish  to  say  anything 
in  closing,  ^Nlr.  Searle? 

MR.  SEARLE :  The  principal  thing  is  to  express  my  satis- 
faction at  the  subject  having  induced  so  much  earnest,  intelligent, 
and  practical  discussion.  Such  discussion  as  has  been  partici- 
pated in  bv  the  members  of  your  Club  on  the  floor  tonight  is  very 
helpful  to  the  cause  of  smoke  abatement.  The  idea  of  the  paper 
was  to  sav  something  that  would  in  some  way  start  an  intelligent 
and  scientific  discussion  by  the  members  of  this  Club,  whom  I 
knew  were  ])erfectly  capable  of  discussing  this  question.  I  am 
more  than  glad  I  came  here,  first,  to  see  and  become  better  ac- 
quainted with  you.  and  next,  to  listen  to  your  able  discussion  of 
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this  question.  And  I  thank  you  ver\-  kindly  for  your  courtesy 
in  inviting  me  to  read  a  paper  to  you  on  the  abatement  of  smoke, 

MR.  TURNER:  I  want  to  repeat  what  ^fr.  Crawford  has 
already  said  and  to  thank  Mr.  Searle  personally  and  also  con- 
gratulate the  Club  on  having  so  able  a  paper  presented.  I  move 
that  the  Club  extend  a  vote  of  thanks  to  'Sir.  Searle  for  the  very 
interesting  subject  presented  to  us  to-night. 

The  motion  was  duly  seconded  by  Mr.  Crawford  and  carried 
by  unanimous  vote. 

PRESIDEXT :  Mr.  Searle,  you  have  the  thanks  of  the 
Club. 

MR.  SEARLE:     I  thank  you. 

OX  MOTIOX.  Adjourned. 

CJ  Secretary. 
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Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


P'reight  and   Rassenger 


Of  Every  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vlino  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh       Chicago       Washington,  D.  C. 


SUVDAM'S  Protective  PAINTS 

fo[  f  [ei?lt  (aF5  ^  Stfodiifal  M  M 


-MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST     AND   BUTLER  STS., 

BELL     PHONE,   343   FI8K.  PITTSBURGH,    PA. 


This  Space  for  Sale. 
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L 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh,  Pa. 

Works:  Glassport,  Pa. 


BRADY  BRASS  CO. 


MANUFACTuncRS    OF 


CYPRUS  BRONZE    FOR    LOCOMOTIVE    and    CAR    BEARING    USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

General  Office  and  Works,   170-182  Fourfeentfi  Sf.  and  169-175  FIfteenlh  St.,  Jersey  City,  N.  J. 
DANIEL  M.   BRADY,  President 


This  Space  For  Sale. 


OFFlCIiCvL/ 


P   R  O  CEEDINGS    /f''^^^ 


^l^^PerYear      V^V*    20^  Per  Copy 


DECEMBER  19,  1912 


HEAT  TREATMENT  OF  CHROME  VANADIUM  STEEL 

BY  MR.  A.  F.  MITCHELL.  SUP'T  TREATING  SHOP. 
CARNEGIE  STEEL  CO..   MUNHALL.  PA. 


TRACK  DEVICES  Jj^ 

THE  P  &  C  COMPANY  #• 


West  Street  Bldg., 
New  York,   N.  Y. 


Peoples  Gas  Bldg. 
Chicago,    Ills. 


TURNBUCKLES 


Car 


Fofgings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


LIGHT    DROP  FORCINGS 

STEEL  CAR  FORGE  COMPANY 

"FORQlNa  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


This  Space  For  Sale. 


eSTABLISHED     1884 


SIPE'S  JAPAN  OIL 


''STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THK  LEADING  RAILROADS  IN  THE   UNITED  STATES 
MANUFACTURED     ONLY    BY 

CHICAGO.  ILL  JAMES  B.  SIPE  &,  CO.  Pittsburgh,  pa. 


TORCHES 

GEM  Torches  are  GUARANTEED  Not  to  Leak. 

They  are  made  of  heavy  steeL  The  seams  are 
brazed  and  the  handles  are  malleable  iron  securely 
riveted.  We  will  send  you  a  sample  torch  on  request. 

Get  Our  Catalogue  No.  7. 

Gem  Manufacturing  Company 

~~Spruce  and  Thirty-third  Sts.,  Pittsburgh,  Pa. 


This  Space  For  Sale 


ONLY    FULL    STANDARD 

WEIGHT   PIPE   MADE 

IN   THE    FUTURE 

^    Beginning    January    1,    1913,    this   Company    will 
manufacture     only     full     standard    weight     pipe. 

f[  In  the  past,  the  diversified  purposes  for  which  pipe  was  used  led  to  a  number  of 
so-called  "Merchant"  grades,  varying  to  some  extent  Irom  standard  pipe.  This  change 
from  standard  weight  was  warranted  for  certain  purposes,  but  the  necessity  for  vari- 
ous stocks  on  the  part  of  dealers  produced  uncertainty  in  the  mind  of  the  consumer" 
as  to  the  weight  of  pipe  received,  and  from  time  to  time  substitutions  were  made. 

C  The  result  of  substituting  a  light  weight  pipe  where  standard  weight  should  have 
been  used  frequently  involved  both  trouble  and  misunderstanding,  whereas  full  weight 
pipe,  if  there  were  no  other,  could  be  used  just  as  well  for  all  purposes  where 
"Merchant"  weight  had  been   used. 

C  To  the  ultimate  consumer  and  user,  who  is  not  always  equipped  to  weigh  and 
inspect  every  length  of  pipe,  the  advantages   of  a  single   HIGH  standard  are   obvious. 


C  To  readily  identify 
'•NATIONAL"  mate- 
rial, and  as  protection 
to  manufacturer  and 
consumer  alike,  the 
practice  of  National 
Tube  Company  is  to 
roll  in  raised  letters 
of  good  size  on  each 
few  feet  of  every 
length  of.  welded  pipe 
the  name  '-NATION- 
AL" (except  on  the 
smaller  butt  -  welded 
sizes,  on  which  this 
is  not  mechanically 
feasible). 


TO    SUMMARIZE: 


C  In  addition,  all 
sizes  of  "NATION- 
AL" welded  pipe  be- 
low four  or  five  inch- 
es are  subjected  to  a 
roll-knobbling  process 
known  as  "Spelleriz- 
ing"  to  lessen  the 
tendency  to  corro- 
sion, especially  in  the 
form  of  pitting.  This 
''.Spellerizing"  pro- 
cess is  peculiar  to 
"NATIONAL"  pipe, 
to  which  process  Na- 
tional Tube  Company 
has    exclusive    rights. 


(a)  The  heavier  pipe  is  stronger  at  the  weld,  more  easily  threaded,  and  the  extra 
thickness  adds  just  that  much  to  the  durability.  (b)  When  specifications  call  for 
"NATIONAL"  pipe  it  is  not  necessary  to  say  "full  standard  weight,"  "Spellerized," 
nor  any  other  qualifying  phrase.  The  term  "NATIONAL"  pipe  involves  all  of  these. 
of    these. 


C  We  have  recently  issued  a  booklet,  "MODERN  WELDED  PIPE," 
which  treats  of  the  manufacture,  uses  and  characteristics  of  tubular  products. 
While  this  book  was  not  issued  for  general  distribution,  vre  will  gladly  send 
a  copy  to  any  person  whose  letter-head  or  activities  would  indicate  a  legiti- 
mate use.  We  will  also  send  on  request  a  list  showing  sizes,  dimensions, 
trade  customs   and  specifications. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBURGH.  PA. 


DISTRICT 
SALES  OFFICES: 


ATLAKTA  BOSTON      QTCHICAGO         DENVER         NEW  ORLEANS  NEW  YORK 

PHILADELPHIA         PITTSBURGH         ST.  LOUIS         SALT  LAKE  CITT        ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES- 
V.  S.    STEEL   PRODUCTS   CO. 


SAN  FRANCISCO    SEATTLE 
PORTLAND    LOS  ANGELES 

eXPORT  REPRESENTATIVES-U,  S.  STEELf PRODUCTS  CO..  NEW  YORK  CITY. 


THE 
GOULD   ''SIMPLEX"   SYSTEIM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES    AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES    IN 
BOTH    DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST    EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE   IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW  YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


m 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,  MANAGER,  PITTSBURGH  BRANCH. 

•^  PARK.     BIJILEIkllNG  l^> 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'.f.L  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECiAL" 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  '^ix^'^^S^^^JI;.   ^^ 

„  _  <->!       1      J      /->  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Jimmion,  master  Car  Bwldersr 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  shoe^ 
provide  for  the  use  of  tlie  steel  ^v^  will  mean  a  saving  in  hrake  eho* 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  andl 
freight  equipment.  '^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &   FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  Mi. 

\A/RITE     F'OR    SA/V\F»LE    OF' ■ 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 


MANUFACTURERS  OF 

RAILWAY.  STATION   AND 


BRIDGE  PAINTS.  LOUISVILLE.   KY 


"MS)'t.K.I*«,M,Ci 


;  Nathan  Manufacturing  Co.  j 

<  85  -  93  Liberty  Street,  New  York.  \ 

I  1612  Old  Colony  Building,  Chicago.  "r 

I  Monitor,  Simplex  and  Nathan  Injectors  I 
\  for  Locomotives 

%  AND  '•. 

I  Sight-Feed  Lubricators. 

V  All  Specially  arranged  for  Higb-Pressure  Engines.  S 

>    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  I 

i  Oil  Cups,  Etc.  i 

^  SOLE  AGENCY     FOR  THE '} 

)   Coale    Muffler    Cf    Safety    Valve    Co.,   Inc.    < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:  HENRY  W.  OLIVER   BLDG.,  PITTSBURGH,   PA. 

LOCOMOTI¥E  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot  board  while  running. 

A  catalog  or  call  by  Representative 
for  the  asking.     »     0     0     0     m 

Homesteaft  Valve  Mf|.  Co, 

Works;  HomestHd,    Pittsborih,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM   ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attacluiieiit  for  tak- 
ing? any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  (.'atalogiie  and  Prii;es, 


rr 


BALLS 

VARNISH  REMOVER 


OXOLIN 


R  CGISrr  RED 
THE   1  uEAL  PAl  NT  Ol  L 


B.  G. 
SPIRITS 


=^ 


Ball  Chemical  Co. 


^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


Jj 


The  Boyer 
Riveting      \ 
Hammer 


Is  PREFERRED  by  the  MAN  who  KNOWS 

Because  it  drives  rivets  better  than  any  other. 

Because  it  vibrates  less  and  is  not  so  hard  on  tre  nerves. 

Because  he  knows  that  when  he  undertakes  a  piece  of  work  he  will 
finish  it,  not  hy  hand,  not  with  some  other  pneumatic  hammer, 
but  with  the  same  BOYER  H.\MMER  with  which  he  started. 

Because  the  rapidity  with  which  it  drives  the  rivets,  and  the  skillful, 
untiring  way  in  which   IT  WORKS,  commands  hs  respect. 

Because  the  energ-etic  way  in  which  it  performs  its  dutv  inspires  him 
and  thrills  him  with  the  TRUE  DIGNITY  OF  LABOR. 

OUR  SPECIALTY  is  the  manufacture  and  sale  of  Pneumatic  and 
Electric  Tools  that  WORK. 

Read  our  catalogues  and  see  how  our  Boyer  Hammers,  Little  Giant 
Drills,  Duntley  Electric  Drills  and  Chicago  Pneumatic  Air  Com- 
pressors will  save  you  labor  and  reduce  your  costs.- 

Chicago  Pneumatic  Tool  Co. 


Fishe-  BuiMing 
CHICAGO 


Branches  Everywhere 


50  Church  St. 
NEW  YORK 


GOLD  GflR  HErtTlNG  &  LIGHTING  GO. 


MANUFACTURERS  OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDE  Apparatos  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  wreather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  m.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pfVR    /      ''AST    PASSENGER    CAR    SERVICE, 
BEARINGS     "■""    I      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  f{.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J, 


—  MCB     COUPLERS 

TEMPORARY  STANDARD 

^^^^  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


•  Westinghouse  ' 


Air  Brake  Maintenance  and  Dividends 

A  casual  analysis  of  profit  and  loss  accounts  demonstrates  the  value  of 
maintaining  air  brake  equipments  at  practically  initial  efficiency.  A  poor 
equipment  well  maintained  is  of  more  value  to  a  road,  both  as  a  safety  device 
and  a  dividend  earning  asset,  than  tlie  best  equipment  poorly  maintained. 
In  the  first  case  the  limitations  of  the  brake  can  be  allowed  for,  and  its  per- 
formance up  to  its  limits,  relied  upon ;  in  the  second  case  many  or  all  of 
its  functions  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safety  device  of  questionable  value.  Those  whose  business  it  is  to 
carefully  analyze  railroad  profit  and  loss  accounts  appreciate  that,  in  many 
cases  at  least,  the  normal  operating  expense  may  be  greatly  reduced,  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  policy  of  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  Air  Brake  Co.,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  dene  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN  LOCOMOTIVE  COMPAMY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.   Preiident. 
MANUFACTURERS  OF 

•CORRn&ATED  ASBESTOS  ROOMR  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 

Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85^  Magnesia  Boiler  Lagging* 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 
Traveling 

and  '  -«"^ 

HOISTS 


:tJi^^S?!l 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


PNEUMATIC  TOOLS 


BUILT  TO 
WEAR: 

NOT  TO 
SELL." 


We  could  probably  build  a  "cheaper"  tool 
than  any  one  in  the  business — but  that  is 
not  the  policy  that  has  built  up  our  repu- 
tation. 

Ingersoll-Rand  Pneumatic  Tools  are  built  for 
the  satisfaction  of  the  user — not  merely 
for  our  own  profit. 

WE  BELIEVE  THAT  THERE  IS  AC- 
TUALLY MORE  SERVICE  IN  OUR 
PNEUMATIC  TOOLS  THAN  IN  ANY 
OTHERS. 

And  probably  this  means  more  in  pneumatic 
tools  than  in  any  other  class  of  machine. 

Air  Compressors  Air  Hoists 

INGERSOLL  RAND  CO. 

NEW  YORK 

Pittsburgh  Office,  Farmers  Bank  Building 


This  Space  For  Sale 


Mmmmi 


THE  RECOGNIZED  SIANDARD 
rOR  lOCOMOTlYE  HREBOXES 


: V  .    ■        .     PITTSBURGH,  PA..  U.  S.  A. 

GEN'L  9FFJ[:CES.,328   FRICK'  BUILDING  „       ,.  ,      j    'B.   E.  ■0:^SJAFFORb,.GEN'L  MANAGER 

'"  '  \\iXBOCikBS  Fl^A N  N  EB/' &^eOM PAN YrSELLiNG'AGE NT's '^ 

'*^-      fcijf.,        ''VANADIUM    BUILDING,  PITTSBURGH. »•„   ,,    ',     c      '    .;    .  ,"      '     • 
;*  Gto:  i.  Howard;  EASTER^/'TERRlToyY        com'monwealth  supply' Co..  southeastern»territor'y' 


THE  ASHTON  VALVE  CO 

...  MAKERS  OF  THE  ... 

Highest  Grade  Muffler  and 
Open  Pop  Safetu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt'Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFice  AND  works: 

sea  DORCHESTER  AVENUE 

SO.   BOSTON.   MASS. 


Galena = Signal    Oil   Company 

FRANKLIN.  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a^  Specialty. 


Please  write  to  home  of fice  for  CHARLES   MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

FITT5BURQH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLFABLF  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADK. 


FEATURES 

Superior  Expeditious  Consistent 

Qualit}-  Delivery  Price 


INDEX— ADVERTISERS. 
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PROCEEDINGS  OF  MEETING, 

DECEMBER  19th,  1912. 

I'he  regular  monthly  meeting  was  called  to  order  by  the 
President,  Mr.  A.  G.  ]\Iitchell,  at  the  Alonongahela  House  at  8 
o'clock  P.  ^I. 

The  following  gentlemen  registered : 
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Mensch,  E.  M. 
Mitchell,  A.  F. 
Mitchell,  A.  G. 
]\rurphv.  A'.   T- 
:McXulty,  F.'^L 
Newman,  L.  L. 
Xoble,  D.  C. 
Orner,  ^I.  T.  S. 
Parry,  Wm.  L 
Pechstein.  A.  J.  G. 
Porter,  H.  \\ 
Raser,  Geo.  B. 
Redding.  D.  J. 
Reymer,  C.  H. 
Robbins,  F.  S. 
Rupp,  R.  D. 
Ryan,  Wm.  F. 
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Schomberg,  W.  T. 
Schoming,  Geo. 
Shuck,  Wm.  C. 
Schultz,  Geo.  H. 
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Sharpley,  H.  G. 
Sinclair,  Angus 
Shook.  A.  A. 
Shremp,  J.  A. 
Stucki,  A. 
Smith,  Russel 
Smith.  W^m. 
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Snvdcr.   [os. 
Sullivan.' W.  11. 
Tucker,   |<ihn   U. 
Warnc.   |.  C. 
White.  F.  L. 


White,  T.  D. 
Williams.  R.  F. 
Williams,  W.  W. 
Wood.  Ralph  C. 
Wvke.  J.  W. 


VISITORS. 


Allen.  F.  G. 
Barnes.  H.  C. 
Barnes.  John 
Beebe.  I.  L. 
Blake.  F.  H. 
Boring,  P.  J. 
Bowes.  Geo.  S. 
Brophy.  John  J. 
Cain.  C.  C. 
Cruttwell.  T.  C. 
DeW^alt.  W.  T. 
Doane,  W.  S. 
Dun  lap,  A.  X. 
Felker,  A.  W\ 
Foltz,  T.  F. 
Gantt.  E.  T. 
Gray,  Arthur 
Gray,  Wm. 
Grayble,  \V.  H. 
Kernohase,  B.  W. 
Kinch,  D.  L. 
Knauer,  H.  S. 
Krasan,  H.  T. 
Leech.  C.  C. 
PRESIDENT:      The   mii 


MacQuown,  H.  C. 
Macv.  F.  W. 
Alarkland,  W.  H. 
Millholland,  W.  K. 
Mever.  J.  G. 
Miser.  R.  R. 
McGee,  W.  J. 
Noble.  H.  N. 
Parrish.  J. 
Pechstein,  T.  M. 
Peterson,  Gustaf 
Pratt.  Ira  D. 
Roberts.  Wmii. 
Schenck.   R.   B. 
Schofield.  T.  S. 
Shults.  I.  jay 
Sinclair,  C.  F. 
Stoop,  W.  J. 
Trimmer.  J.  W. 
VanHofer.  R.  M. 
Warren.  C. 
Weiblev.  R.  H. 
Winterhalter,  A.  M. 


inutes    of    the    last    meeting   being 

ready  for  publication,  we  will  omit  the  reading  of  the  same. 

The    Secretary    read    the    following    list    of    applicants    for 

membership : 

Doane,  Willis  S..  District  Sales  Manager,  Davis  Bournonville 
Co.,  2930  Penn  Ave..  Pittsburgh.  Recommended  by  B. 
Kopfershmidt. 

Dzugan,  John.  Signalman.  Union  R.  R.,  Port  Perry,  Pa.  Rec- 
ommended by  R.  S.  Wilson. 

Floyd,  W.  J.  C.  Dept.  of  Supplies.  City  of  Pittsburgh.  815  St. 
James  St.,  Pittsburgh.  Recommended  by  John  W. 
Barth. 

Lester,  C.  E.,  Asst.  Master  Mechanic.  B.  &  O.  R.  R.,  Glenwood, 
Pa.    Recommended  bv  L.  Finegan. 
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Mullin,  D.  C,  Asst.  Storekeeper,  P.  R.  R.  Co.,  529  Finley  St., 

Pittsburgh,  Pa.     Recommended  by  Chas.  McGaughey. 
Mclntyre,   G.    L.,   Traveling  Engineer,   Pittsburgh   Brake   Shoe 
Co.,    Pittsburgh,    Pa.      Recommended   by   U.    G.   Det- 
wiler. 
Ryman,   Frank,   President,  Etna  Forge  Bolt   Co.,  House  Bldg., 

Pittsburgh,  Pa.    Recommended  by  E.  J.  Bannister. 
Salkeld,  Roy  C,  Asst.  Chief  Draftsman,  Pressed  Steel  Car  Co., 
148  Davis  Ave.,  Bellevue,  Pa.     Recommended  by  Harry 
Howe. 
Shade,  Howard  M.,  Air  Brake  Instructor,  P.  R.  R.,  Conemaugh, 

Pa.     Recommended  by  S.  G.  Glassburn. 
Shults,  I.  Jay,  Dist.  Manager,  Hoskins  Manfg.  Co.,  1404  Oliver 
Bldg.,      Pittsburgh,      Pa.      Recommended    by    W.    A. 
Buechner. 
Smith,  John  L..  Master  Mechanic,  P.  S.  &  N.  R.  R.,  St.  Marys, 

Pa.     Recommended  by  C.  E.  Stillwagon. 
Stromer,  Wm.  M.,  Telegrapher,  P.  R.  R..  381   Second  St.,  Pit- 
cairn,  Pa.     Recommended  by  S.  R.  B.  Stewart. 
Towson,  T.   W.,   Piece-work  Inspector,   P.   R.   R.,  Verona,   Pa. 

Recommended  by  U.  G.  Detwiler. 
Ward,  R.  H.,  Storekeeper,  Union  R.  R.,  7614  Kelly  St.,  Pitts- 
burgh, Pa.     Recommended  by  R.  S.  Wilson. 
PRESIDENT:     As  soon  as  these  names  have  been  favor- 
ably passed  upon  by  the   Executive   Committee  the   gentlemen 
will  become  members. 

SECRETARY :  It  is  with  regret  that  we  announce  the  death 
of  Mr.  C.  L.  Hinsdale,  General  Foreman,  P.  &  L.  E.  R.  R.,  who 
died  December  10,  1912.  He  was  elected  to  membership  in  this 
Club  November  24.  1905. 

PRESIDENT:  Next  in  order  ordinarily  would  be  the 
reading  of  the  paper  of  the  evening.  But  before  taking  up  this 
subject  I  wish  to  ask  if  we  can  have  a  few  words  from  our  fel- 
low-member, that  Grand  Old  Railroad  Man  of  New  York,  the 
President  and  Editor  of  the  Railway  and  Locomotive  Engineer- 
ing Journal,  whom  we  have  all  known  by  reputation,  if  not  per- 
sonally, and  whom  it  has  been  my  great  pleasure  to  have  known 
for  many  years.  I  now  have  the  pleasure  of  introducing  to  you, 
Mr.  Angus  Sinclair. 
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:\rR.  ANGUS  SINCLAIR:  Mr.  President  and  Fellow- 
Members  of  The  Railway  Club  of  Pittsburj^h : — I  am  very  much 
pleased  to  be  with  you  here  tonight  and  to  see  so  many  signs  of 
activity  iti  the  Club  and  particularly  the  number  of  new  mem- 
bers who  have  applied  for  admission  into  the  Club.  I  am  nat- 
urally one  of  the  old  Club  members  and  consequently  I  have  had 
a  great  deal  of  experience  with  railway  clubs.  From  what  T  have 
seen  and  learned  of  them  I  think  they  arc  doing  a  wonderfully 
good  work  for  those  who  have  become  members. 

We  hear  a  great  deal  nowadays  about  educational  work. 
Education  is  the  word  repeated  in  every  department  of  industry, 
and  strenuous  efforts  are  going  on  to  improve  the  education  of 
all  classes.  But  in  regard  to  railroad  men,  train  men,  and  shop 
men  in  particular,  I  think  the  railway  clubs  have  been  as  good; 
an  educational  force  as  anything  that  I  know  of  or  anything  that 
has  reached  railroad  men. 

When   I   joined  the  American  Railway   Master  Mechanics' 
Association,  a  great  many  years  ago,  when  there  were  not  more 
than  one  or  two  railway  clubs  in  the  country,  it  was  very  diffi- 
cult to  get  members  to  get  up  on  the  floor  and  express  them- 
selves, even  in  regard  to  subjects  they  were  very  familiar  with. 
They  had  not  been  accustomed  to  expressing  themselves  while  on 
their  feet  and  they  became  so  nervous  after  standing  up  that  they^ 
could  not  tell  the  things  that  they  were  well  able  to  speak  about;-, 
and  that  would  be  of  benefit  to  the  meeting  to  hear.     Nowtzlays,,. 
I   notice   in   the   larger   associations,   the   associations  that  meet 
merely  once  a  year,  such  as  the  Master  Mechanics,  the  Master- 
Car  Builders,   the  Traveling  Engineers,   Shop  Foremen  or  Air- 
Brakemen,  whatever  subject  comes  up  there  is  always  a  host  of 
men  ready  to  take  part  in  the  proceedings  and  to  give  valuable 
information  on  the  subject  under  consideration. 

Now,  I  attribute  that  to  the  work  of  the  railway  clubs.  Take 
men  who  can  hardly  put  half  a  dozen  words  together  when  tliey 
first  stand  up  to  talk,  and  very  soon  they  begin  to  gather  more 
confidence  and  are  not  so  nervous,  and  by  degrees  they  become- 
fair  speakers,  some  of  them  even  eloquent.  I  had  an  edifying  ex- 
perience with  one  particularly  bright  Superintendent  of  Motive- 
Power.  At  the  meetings  he  was  silent,  like  a  good  many  others, 
but  he  could  discuss  matters  readily  enough  outside,  but  not  a 
word  out  of  him  at  the  meetings.     I  was  Secretary  of  the  Mas^ 
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ter  Mechanics'  Association  at  that  time,  and  I  said  to  him.  "Xow 
you  have  got  to  say  something,  even  if  it  is  only  to  move  to  ad- 
journ. If  you  don't  get  up  and  say  five  words  I  will  draw  at- 
tention to  you  and  say  you  ought  to  say  something  on  the  sub- 
ject." Well,  he  started  in  at  the  convention  and  spoke  a  few 
words,  and  a  few  years  afterward  he  was  elected  President  of 
the  Association  and  he  became  one  of  the  readiest  speakers  avIio 
attended  those  meetings.  That  is  the  education  that  you  prac- 
tical men  get  in  the  railway  clubs.  A  man  who  leaves  school 
without  learning  to  speak  in  public  and  goes  to  work,  finds  ex- 
pressing himself  on  the  floor  to  be  very  difficult  and  he  needs 
bracing  up  to  acquire  the  art  of  speaking.  The  art  of  speaking 
is  the  art  of  giving  information.  So  I  think  it  is  a  good  thing 
all  the  way  along  that  the  art  of  speaking,  the  art  of  giving  in- 
formation, should' be  encouraged.  And  there  is  nothing  in  my 
opinion  that  encourages  and  develops  the  art  of  giving  informa- 
tion so  well  as  the  railway  clubs. 

Gentlemen.  I  am  very  glad  to  be  with  you.  and  am  flattered 
with  the  notice  which  your  president  has  given  me,  and  I  hope 
that  I  may  be  able  to  meet  he  and  you  many  times  before  my 
life  is  run  out. 

PRESIDEXT  :     Gentlemen.  I   hope  you  all  heard  the  sug- 

-gestion  that  was  made  by  Air.  Sinclair.  And  I  hope  you  will 
take  it  to  heart,  and  if  called  upon  to  speak,  or  even  if  you  are 
not  called  on.  you  will  let  us  hear  your  voice. 

The   subject   of  the   paper  as   given   in    the   notice    for  this 

•evening  was  somewhat  in  error.     The  subject  should  have  read. 

"''Heat  Treatment   of   Chrome   ^'anadium    Steel."      This   subject 

-will   now  be  presented  by   Air.   A.   F.    Alitchell,    Superintendent 
Treating  Shop,  Carnegie  Steel  Company. 
MR.  A.  F.  AIITCHEIX: 

HEAT  TREATMENT  OF  CHROME  VANADIUM  STEEL. 


BY    MR.    A.    F.    MITCHELL.    SUPT.    TREATING    SHOP,    C.VRNEGIE    STEEL 
COMPANY,    MUNH.VLL.   PA. 


Mr.  President  and  Gentlemen: — I  consider  it  an  honor  that 
Tou  have  conferred  on  me  to  present,  for  your  consideration,  this 
paper  on  the  heat  treatment  of  chrome  vanadium  steel.    You  will 
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find  that  this  paper  takes  the  form  somewhat  of  general  re- 
marks on  this  ])art  of  the  steel  industry,  as  it  is  pro])ose(l  to  deal 
with  the  simplest  terms,  and  it  would  be  impossible  to  deal  at 
length  with  main'  details  on  so  Inroad  a  snl^ject  in  one  even- 
ing. 

The  man\-  places  where  heat  treated  alloyed  steels  are  su- 
perseding the  plain  carbon  steels  are  clear  indications  of  hun- 
dreds of  other  places  to  apply  the  former.  The  wide  field  for 
experimenting  ;  for  example  :  different  temperatures,  mediums  and 
methods  of  quenching ;  also  tempering  or  drawing  back  of  these 
steels,  for  the  various  purposes  intended ;  seems  to  be  unlim- 
ited. 

The  construction  of  automobiles  has,  to  a  greater  degree 
than  any  other  industry,  forced  the  steel  maker  to  furnish  a 
better  product.  It  has  also  done  more  than  any  other  industry 
to  compel  steel  makers  to  compete  with  each  other  in  increasing 
the  quality  of  their  products,  by  the  addition  of  alloys,  and  the 
use  of  various  heat  treatments ;  the  results  being  marvelous, 
when  the  strength  and  endurance  of  the  vital  steel  parts  of  the 
best  makes  of  today  are  compared  with  those  constructed  a  few 
years  ago. 

Like  many  other  well  known  modern  improvements  which 
are  being  applied  in  diverse  places  at  the  present  time,  it  is  ob- 
vious that  heat  treated  alloyed  steels  can  also  be  used  to  ad- 
vantage where  constructing  engineers  are  endeavoring  to  in- 
crease the  strength  and  endurance  of  machines  or  parts  of  the 
same. 

There  are  exceptional  places  where  heat  treated  alloyed 
steels  may  never  be  more  efficient  than  plain  carbon  steels.  And 
there  are  other  places  where,  as  yet,  it  has  been  impossible  to  re- 
place plain  carbon  steel  b}'  heat  treated  alloyed  steels  on  ac- 
count of  lack  of  knowldge  as  to  proper  composition  and  heat 
treatment,  which  only  comes  by  experimenting  or  in  "cut  and 
try"  methods  which  are  sometimes  long,  tedious  and  costly. 

In  presenting  this  paper  stress  is  particularly  laid  on  the 
heat  treatment  of  alloyed  steels,  as  they  are  coming  into  promi- 
nence more  and  more  every  day.  What  interests  us  most  is  how 
to  overcome  the  difficulties  and  improve  the  conditions  of  today 
and  tomorrow. 

About  the  first  query  generally  put  to  one  is,  "What  is  heat 
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treatment?"  The  term  "Heat  Treatment"  comprises  the  opera- 
tions of  heating-  and  coohng-  steel  to  produce  the  properties  which 
are  desired.  The  term  is  of  comparatively  recent  origin,  although 
the  processes,  such  as  annealing,  hardening  and  tempering  have 
been  praticed  for  centuries.  jNIodern  heat  treatment  of  steel 
began  about  twenty-five  years  ago.  or  about  the  same  time  that 
means  of  measuring  heat  accurately,  by  the  use  of  pyrometers, 
and  also  when  microscopic  examination  of  the  changes  in  the 
structure  of  steel  began.  The  ability  to  determine,  accurately, 
temperatures  in  the  different  heating  operations,  and  the  differ- 
ent methods  employed,  in  determining  the  changes  produced, 
are  the  basis  of  modern  heat  treating  methods.  The  application 
of  heat  to  steel  will  increase  its  temperature  up  to  a  given  point 
■called  the  point  of  calescence  or  transformation.  At  this  time 
further  application  of  heat  will  not  increase  the  temperature,  but 
is  taken  up  in  the  molecular  change  or  reconstruction,  which 
takes  a  varied  amount  of  time,  according  to  its  chemical  compo- 
sition or  percentage  of  elements  present;  following  this,  the  tem- 
perature again  increases.  At,  or  above,  this  point  of  rearrange- 
ment the  steel  has  the  quality  of  becoming  hard  if  quenched.  If 
cooled  w'ithout  quenching  the  reverse  takes  place;  the  reduc-- 
tion  in  heat  being  regular  to  a  certain  temperature ;  then  it  stops 
for  an  interval,  after  which  it  cools  regularly,  losing  its  harden- 
ing power.  Low  carbon  steel  and  some  of  the  alloy  steels  have 
two  or  three  points  of  reconstruction  or  critical  points,  but 
high  carbon  steels  and  those  of  medium  carbon  content  usually 
have  one  point.  Various  elements,  such  as  nickel,  chromium, 
tungsten  and  vanadium,  raise  or  lower  the  temperature  of  the 
critical  point. 

As  different  quantities  of  carbon  and  other  elements  present 
determine  the  qualities  possible  to  obtain  by  heat  treatments,  it 
is  not  a  logical  proposition  to  use  the  same  composition  of  steel 
or  the  same  heat  treatment,  or  to  have  the  same  physical  prop- 
erties for  the  purposes  intended.  The  qualities  of  a  crank  shaft, 
which  may  make  i.ooo  to  1,200  revolutions  a  minute  and  has 
torsional  strains  and  journal  wear,  as  compared  with  a  I  beam, 
where  principally  the  work  is  static  or  largely  devoted  to  hold- 
ing the  weight  of  the  structure,  should  differ  according  to  the  re- 
quirements. As  stated  before,  to  be  able  to  properly  heat  treat 
steel,  it  is  necessary  to  first  procure  a  steel  of  known  chemical 
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composition,  wliich  has  been  proven,  by  practice  or  experiment, 
that  it  can  be  so  heat  treated  as  to  get  it  into  the  best  possible 
condition  for  the  purpose  intended. 

Sprinsj  Steel : — 

If  a  steel  containing  the  elements  chromium  and  vanadium 
is  used  for  making  s])rings.  where  high  elastic  limit  and  great 
toughness  are  required,  it  should  contain  .54  to  .61  carbon  for 
Locomotive  Springs,  and  .46  to  .53  carbon  for  Automobile 
Springs:  .70%  to  .90%  manganese.  .80%  to  1.00%  chrome,  and 
.16%  to  .25%  vanatlium.  This  steel,  healed  to  900  degrees  cen- 
tigrade, quenched  in  oil  and  drawn  back  at  550  degrees  centi- 
grade, will  show  an  elastic  limit  to  from  150,000  to  175.000 
pounds  per  square  inch;  a  tensile  strength  of  185.000  to  220.000 
pounds  per  square  inch;  elongation  in  2  inches  of  about  15%, 
and  about  40%  in  reduction  of  area.  Another  important  qual- 
ity of  this  steel,  when  properly  heat  treated,  is  its  silky  fibrous 
structure,  which  can  be  seen  when  the  spring  is  bent  until  it  is 
broken. 

Carbon  spring  steel  containing  about  1.00%  carbon  and 
.30%  manganese,  when  heat  treated,  will  show  about  130,000 
pounds  per  square  inch  elastic  limit,  170,000  pounds  per  square 
inch  tensile  strength.  9.5%  elongation  in  2  inches,  and  16% 
reduction  of  area.  If  it  is  bent  until  broken  the  fracture  will 
show  a  fine  crystalline  structure. 

The  heat  treatment  and  forming  of  springs,  as  performed 
by  many  spring  makers,  is  the  same  at  the  present  time  as  at  the 
beginning  of  the  art.  They  have  not  changed  their  methods  with 
changed  requirements  of  machines,  or  changed  compositions  of 
steels.  This  will  apply  to  many  makers  of  other  machine  parts. 
Other  manufacturers,  we  are  pleased  to  say,  have  kept  pace  with 
the  increased  requirements  of  the  times  by  introducing  new 
methods  necessary  to  improve  their  product.  To  properly  heat 
treat  spring  steel  and  get  it  into  its  best  possible  condition, 
the  process  of  manufacture  must  be  so  arranged  that  it  will 
not  interfere  with  the  quenching  or  drawing  back  at  the  proper 
temperatures.  Chrome  vanadium  spring  steel  should  be  heated 
from  850  to  900  degrees  centigrade  and  quenched  in  oil.  If  the 
forming  of  the  leaves  or  coils  lowers  the  temperature  below  the 
hardening  point,  or  cause  it  to  be  uneven,  it  should  be  reheated 
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before  quenching.  If  quenched  without  reheating  the  steel  will 
have  a  complex  treatment  consisting  of  an  uneven  air  hardening 
and   an  oil  annealing.      According  to  composition  and   intended 


No.    1 — Outside    view   of    Siemen's   Water    Pyrometer    and   two    Iron 

Cylinders. 


No.  3 — Electric  Pyrometer,  showing  fire  rod,  lesd  wires  and  galvan- 
ometers for  shoD  and  office. 
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purix)se,  the  drawinj;-  back  temperature  should  vary  from  450 
to  550  decrees  centigrade  in  an  evenly  heated  furnace,  or,  l)cttcr 
still,  a  hath  of  molten  lead. 

Determination  of  Temperature  : — 

For  the  different  heat  treatments,  the  temperature  of  the 
steel  ma_\-  be  accurately  determined  by  the  use  of  a  ])yrometer, 
many  of  which  are  upon  the  market  today.  The  speaker  has 
used  the  Siemen's  Water  Pyrometer  for  many  years,  and,  while 
it  recpiires  more  physical  exertion  to  operate  than  electric  py- 
rometers, for  general  shop  use  where  the  heat  treating  furnaces 
are  being  repeatedly  raised  and  lowered  in  temperature,  as  well 
as  pieces  of  uneven  sizes  being  heated,  the  water  pyrometer  is 
the  best  suited  to  this  class  of  work.  In  using  this  pyrometer, 
a  small  cylinder  of  copper,  iron,  nickel  or  platinum,  of  known 
weight,  is  placed  in  the  furnace  and  heated  to  the  same  color 
as  the  steel,  as  near  as  the  eye  can  detect  by  comparison ;  and 
should  be  almost  invisible  when  held  in  a  straight  line  between 
the  eye  and  steel.  It  is  then  quickly  transferred  to  the  calori- 
meter, which  contains  a  thermometer,  a  graduated  sliding  scale, 
and  568  C.  C.  of  water.  The  temperature  of  the  water  in  the 
calorimeter  increases  until  the  temperature  of  the  water  and 
cylinder  becomes  the  same.  During  the  above  operation  the 
mercury  in  the  thermometer  has  been  gradually  rising,  and, 
when  it  becomes  stationary,  the  temperature  of  the  steel  is  de- 
termined by  reading  the  brass  scale  to  which  is  added  the  tem- 
perature shown  on  thermometer.  As  the  cylinder  decreases  in 
weight  from  oxidation,  which  in  turn  apparently  reduces  the 
temperature,  correction  is  made  by  a  table  which  specifies  the 
addition  of  a  certain  number  of  degrees  for  each  gram  of  loss  of 
the  cylinder.  This  pyrometer  will  only  give  correct  temperature 
readings  when  all  of  the  specified  conditions  are  fully  adhered  to ; 
this  also  applies  to  any  good  pyrometer  and  differs  only  in  points 
of  construction  and  methods  of  handling. 

Electric  pyrometers  with  alloy  couples  (thermo-couples), 
one  junction  of  which  is  in  contact  with  the  steel  in  the  heating- 
furnace,  is  generally  supposed  to  show  the  correct  temperature 
on  the  dial  of  the  galvonometer.  This  may  be  true,  providing  the 
furnace  is  uniformly  heated  to  the  required  temperature,  and 
the  steel  remains  in  the  furnace  for  a  predetermined  length  of 
time,   sufficient  to  thoroughly  penetrate  it ;  then,  and  not  until 
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then,  would  the  accurate  temperature  of  the  steel  be  recorded  on 
the  dial  of  the  galvanometer. 

As  pyrometers  are  delicate  instruments,  when  used  in  shop 
practice,  it  is  advisable  to  have  them  frequently  checked  up  with 
a  standard  or  returned  to  the  manufacturer  for  that  purpose.  It 
is  not  possible,  at  this  time,  to  go  into  the  details  of  construction, 
installation  and  operation  of  pyrometers.  Before  leaving  this 
part  of  the  subject,  however,  I  would  like  to  say  that  I  am  con- 
vinced, after  years  of  experience,  that  the  electric  pyrometer 
is  superior  to  the  water  pyrometer  only  when  used  in  uniformly 
heated  furnaces,  and  repeatedly  used  for  the  same  class  of  work. 
Water  pyrometers,  using  metal  cylinders  for  the  comparison  of 
color,  are  superior  to  electric  pyrometers  where  the  furnace  is 
constantly  being  raised  and  lowered  in  temperature,  and  where 
steels  of  various  compositions  and  sizes  are  being  heated.  De- 
termination of  temperature,  by  the  eye  alone,  can  only  be  re- 
sorted to  as  a  rough  guide.  For  example,  until  the  steel  is  from 
50  to  100  degrees  below  the  required  temperature,  or.  in  excep- 
tional cases  where  a  pyrometer  is  not  available.  The  application 
of  heat  treated  steels  to  hundreds  of  different  uses,  at  the  pres- 
ent time,  coupled  with  the  many  different  alloys,  have  limited 
the  range  of  temperatures.  To  produce  the  required  properties 
in  the  steel,  it  is  necessary  to  acquire  a  certain  degree  of  heat, 
and  be  able  to  repeat  the  same  daily  without  serious  deviation. 
This  is  impossible  to  do  with  the  eye ;  first,  because  of  the  differ- 
ent diffused  light  in  the  shop;  and,  second,  on  account  of  the  un- 
reliability for  a  person  to  carry  from  day  to  day  the  different 
colors  which  represent  different  temperatures. 

A  good  pyrometer  will  soon  pay  for  itself  many  times  over. 
Objections  to  change  from  physical  to  mechanical  means,  or 
from  the  eye  to  the  pyrometer,  to  determine  temperature,  is 
found  only  in  shops  that  are  not  progressive.  It  would  be  as 
reasonable  to  hold  to  the  ancient  means  of  transportation  as  it 
would  be  to  continue  endeavoring  to  properly  determine  temper- 
ature by  the  eye. 

Porgings : — 

All  grades  of  steel  alloyed  with  vanadium  and  chromium 
should  be  heated  from  850  to  goo  degrees  centigrade  for  quench- 
ing. This  will  give  the  best  refinement  of  structure  preparatory 
to  drawing  back.     Heat  treatments   for  forgings  vary  in  tem- 
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No.  7— (See  Plate.) 


No.   13 — Distorted  Automobile   Crank   Shaft. 

perature  and  time  of  heating'  according  to  chemical  composition, 
size,  and  physical  properties  required. 

Chiome    vanadium    forgings    containing    .50    carbon,    .75 
chrome  and  .20  vanadium,  or  above,  should  not  be  allowed  to  go 
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cold  before  annealing.  This  is  what  we  might  term  a  mild  self- 
hardening  steel.  The  coarse  structure  produced  by  the  high,  and 
sometimes  uneven  temperatures,  and  the  strains  set  up  by  the 
operation  of  forging,  causes  the  steel  to  often  crack ;  the  rup- 
ture always  occurring  at  the  point  of  uneven  strain.  In  a  forg- 
ing of  luiequal  size  the  crack  usually  shows  parallel  to  the  cross- 
section  where  the  heavy  and  lighter  sections  join;  in  a  forging 
of  equal  cross-section  they  usually  run  longitudinal.  The  steel 
should  be  allowed  to  cool  just  below  color,  then  heated  from 
800  to  825  degrees  centigrade  and  cooled  slowly  in  the  furnace, 
lime  or  ashes.  This  will  prevent  cracking  due  to  air  hardening 
from  the  high  forgiiig  h'eat. 

\  Cracks  Uiiay  Be  produced  in  chrome  vanadium  steel  of  the 
above"  composition,  or  even  sometimes  in  milder  types,  in  the 
quenching  bath.  It.  is  a  safe  rule,  in  the  milder  types,  not  to  al- 
low the  steel  to  cool  below  100  degrees  centigrade  in  the  smallest 
cross-section,  wdien  quenching  in  water;  the  higher  types  should 
be  cooled  to  300  to  350  degrees  centigrade.  Oil,  being  a  milder 
quenching  medium,  will  not  produce  such  an  extreme  hardness 
at  the  surface  as  water,  consequently  it  will  not  be  necessary  to 
exercise  quite  as  much  care  in  the  quenching.  Improper  heat 
treatment  methods  may  spoil  good  steel.  On  the  other  hand, 
physical  defects  in  steel  can  never  be  eliminated  by  heat  treat- 
ment. 

The  time  of  heating  for  quenching  or  drawing  back  forg- 
ings  will  vary  according  to  size.  Heat  treatments  for  a  few  forg- 
ings,  such  as  axles,  connecting  rods,  cranks,  shafts,  crank  pins  and 
steering  knuckles,  for  locomotives,  automobiles,  etc.,  are  as  fol- 
lows : 


ANALYSES 

Heat  Treatment 

Elastic 
Limit 

His.  per 
sq. in. 

Stre.Wh     Elonga-      T^e^iuc- 

Quench 
Beg.  C. 

Draw 

Back 

Deg,  C. 

Car.      .-i.-ito    .3.-1 
]\Iang.  .:<.-)  to    .5.5 
Cr          .I't)  to  1  («i 
Van.      .IS  to    .25 

850  to 

9(10  in 
Water 

050  to 

G75  in 
Air 

SO.IKKI  to 

OO.noO 

ion.  IK  III  to      211  to '25        40  to  t;o 
125,000        ]iereent     percent. 

To  obtain  the  above  physical  results,  when  quenching  in  oil, 
reduce  the  drawing  back  temperatures  lOO  degrees  C.  To  increase 
the  elastic  limit  and  ultimate  strength  reduce  the  drawing 
back    temperature    only ;    each    drop    of    50    degrees    producing 
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an  increase  of  6,000  to  10,000  pounds  per  square  inch.  The 
elongation  will  be  lowered  "gradually  from  12%  to  15%  in  a  re- 
duction of  200  degrees  C.  The  reduction  of  area  will  also  di- 
minish frt^im  6%  to  10%  with  tlu'  same  reduction  in  tempera- 
ture. 

The  above  tal)lc  has  Ik'cu  calculated  frmn  rdund  sections 
varying"  from  one  to  ten  inches  in  diameter ;  the  quenching  me- 
dium reducing  the  temperature  fast  enough  to  hold  the  carbon 
in  its  hardening"  condition  throughout  the  mass.  It  is  obvious 
that  pieces  of  a  less  or  greater  diameter  would  necessitate  draw- 
ing back  at  higher  or  lower  temperatures  to  obtain  the  same 
physical  results ;  the  intensity  of  hardness  varying  with  the  rap- 
idity of  cooling  in  the  quenching  bath. 

Ca^c  Hardening  : — ■ 

Case  hardening  is  a  heat  treating  process  in  connection  with 
the  use  of  a  carbonaceous  material.  This  produces  a  hard  layer 
of  steel  next  to  the  surface,  gradually  decreasing  in  hardness 
until  it  blends  with  a  soft  steel  of  a  homogenous  nature.  Thus 
it  will  be  seen  that  no  steel  of  hard  carbon  content  throughout 
should  be  used,  as  it  would  harden  clear  through  when  heated 
and  quenched. 

The  articles  to  be  case  hardened  should  first  be  thoroughly 
annealed  in  lime  or  ashes,  then  the  parts  to  be  cased  should  be 
machined  to  finished  size.  Should  the  annealing  be  omitted,  per- 
manent distortion  is  liable  to  take  place  during  the  carburizing 
heat.  The  articles  are  then  packed  in  a  container  having  the 
parts  to  be  cased  in  contact  wdth  the  carbonaceous  material.  The 
container  should  not  be  larger  than  required  and  the  articles  to 
be  cased  packed  in  such  a  way  that  the  heat  has  a  chance  to  reach 
all  the  contents  at  about  the  same  time.  ]\Iany  good  carburiz- 
ing mixtures  are  to  be  found,  some  of  which  can  be  used  several 
times  by  adding  new  material  and  thoroughly  mixing  wdth  that 
w'hich  has  been  used.  The  finer  the  carburizing  mixture  is  the 
more  uniform  the  hardness  of  the  case  w'ill  be.  The  character 
of  steel  to  be  cased  and  the  results  desired  differ  so  much  at  the 
present  time,  that  no  one  compound  is  best  for  all  conditions. 
Sometimes  certain  parts  are  to  be  left  in  their  original  condition 
and  the  remainder  case-hardened.  This  can  be  accomplished  by 
using  for  a  protection  a  non-carbonaceous  material  that  wall  not 
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fuse  at  the  carbnrizing  temperature.  This  is  usually  a  good 
grade  of  siHca  sand  or  asbestos.  Steel  plates  are  sometimes  used 
to  advantage.  The  protection  of  parts  not  to  be  cased  is  ac- 
companied by  many  difficulties  depending  on  the  shape  of 
the  articles  and  the  parts  to  be  protected.  Experience  will  be 
the  best  teacher  to  successfully  accomplish  this  part  of  the  pro- 
cess. 

The  box  is  then  sealed,  charged  in  the  furnace  and  heated 
from  850  to  1000  degrees  C. ;  the  temperature  depending  on  the 
quality  of  carburizing  mixture  used.  The  length  of  time  neces- 
sary to  maintain  the  carburizing  temperature  must  be  regulated 
to  suit  the  depth  of  case  required ;  the  quality  of  carbonaceous 
material ;  composition  of  steel ;  temperature  and  maintenance  of 
carburizing  heat ;  each  playing  their  respective  parts  in  amount 
of  carbon  absorbed  and  depth  of  penetration.  Following  this 
the  article  is  allowed  to  cool  in  the  box.  then  removed  and  heated 
to  800  degrees  C.  for  annealing.  After  machining  the  uncased 
parts  to  finished  size,  it  is  heated  to  900  degrees  C.  in  a  semi- 
mufflle  furnace  and  quenched  in  oil  to  refine  the  uncased  portion. 
It  is  again  re-heated  to  800  to  825  degrees  C.  and  quenched  in 
water,  and.  when  cooled  to  about  100  degrees  C.  is  thrown  into 
an  oil  bath  which  has  been  previously  heated  to  180  to  200  de- 
grees C.  or  higher,  depending  on  the  hardness  desired,  and 
left  until  uniformly  heated  to  relieve  strains  due  to  quench- 
ing. 

If  a  machine  part  is  exposed  to  constant  friction  it  will 
wear  down,  lose  its  original  dimensions  and  become  unfit  for  its 
specific  use.  To  withstand  the  wear  it  must  have  an  extremely 
hard  surface.  But  a  smooth  and  hard  surface  means  a  good  deal 
more  tc  it,  as  it  can  be  more  durably  polished,  offers  less  friction 
when  in  contact  with  other  parts,  and  is  less  liable  to  rust. 
When  the  hard  surface  is  combined  with  a  relatively  soft,  elastic 
bodv,  the  part  will  be  able  to  withstand  sudden  shocks  without 
flying  to  pieces  and  wall  be  able  to  yield  to  stresses  and  strains 
without  being  permanently  deformed.  This  valuable  combina- 
tion of  hardness  and  resiliency  is  obtained  by  the  case-hardening 
process. 

Clearly  the  instances  where  case-hardening  could  be  used 
to  great  advantage  are  practically  numberless,  but,  owing  to  the 
neglect  of  the  most  elementary  rules  of  the  operation  or  the  un- 
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scientific  methods  of  applying"  them;  the  lack  of  care  in  selecting 
a  proper  case-hardening'  material,  the  indifference  with  which 
the  work  is  packed  and  heated,  and  the  consequent  uncertain  or 
unsatisfactory  results  obtained,  case-hardening  has  not  at- 
tained to  that  broad  and  general  application  to  which  it  is  en- 
titled. 

Among-  other  articles,  or  portions  of  the  same,  which  are,. 


No.  4 — Cross  Section  of  Heating  Furnace. 


No.   5 — Outside   View  of   Heating   Furnace. 
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or  should   be,   case-hardened,   may    be    named :    gears,    pinions, 
shafts,  wrenches,  roller  bearings,  chucks,  vises,  cams,  hubs,  etc. 

Methods  of  Heating: — 

In  heating  steel  it  is  essential  to  know  the  best  method  to 
reach  the  desired  temperature  with  the  minimum  oxidation. 

The  principal  methods  used  being  the~elect?ric,  gas  or- -oil  fur- 
naces, and  lead  or  oil  baths.  Each  may  be  differently  con- 
structed and  of  such  capacity  as  best  suited  for  the  articles  to  be 
heated. 

Oxidation  is  least  in  the  electric  furnace,  but  its  usefulness 
is  limited,  on  account  of  its  size,  to  the  smaller  machine  parts  or 
tools,  such  as  taps,  dies,  reamers,  gears,  bolts,  etc.  It  is  ideal  for 
heating  small  case-hardened  articles  for  quenching :  the  non-oxi- 
dizing chamber  preventing  decarburization  at  the  surface. 

The  lead  bath  has  also  its  limits  of  usefulness,  principally 
due  to  rapid  oxidation  of  the  lead.  Also  its  weight  and  liquid 
form  making  it  necessary  to  use  cast  iron  or  cast  steel  pans. 
This  means  that  the  higher  the  temperature  the  more  the  sag  in 
the  pan,  which,  having  little  support,  soon  cracks.  Crucibles  are 
sometimes  used  to  advantage,  for  high  temperatures,  such  as 
used  in  hardening  high  speed  tool  steel.  Its  most  important  use 
is  for  drawing  back  or  tempering  springs  between  the  tempera- 
tures of  450  and  550  degrees  C. 

The  oil  bath  being  limited  in  temperature  to  the  flash  point 
of  the  oil,  can  be  used  only  for  tempering  or  drawing  back  be- 
tween the  temperatures  of  200  to  300  degrees  C.  All  case-hard- 
ened articles  should  be  drawn  back  in  oil,  also  homogeneous 
steel  machine  parts  of  high  carbon  content,  such  as  gears,  dies, 
die  rings,  gun  forgings,  pneumatic  tools,  punches,  rivet  sets,  etc. 

The  gas  and  oil  fired  furnaces  are  the  ones  principally  used, 
and.  while  not  the  best  for  the  highest  classes  of  work,  are  made 
to  serve  the  purpose  in  many  heat  treating  shops.  The  efficiency 
of  this  method  of  heating  depends  largely  upon  the  construction 
of  the  furnace.  Some  furnaces  heating  slow  or  fast,  as  the  case 
may  be,  others  heating  uneven.  Slow  heating  means  unneces- 
sary loss  of  time  and  inconvenience  where  there  is  an  abundance 
of  work.  Rapid  and  uneven  heating  increases  the  danger  of  over- 
heating the  steel,  which  may  cause  cracks  in  quenching  from  un- 
even  strains.     Too  much  cannot  be  said  against  furnaces  that 
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heat  unevenly  as  this,  combined  with  erroneous  temperatures, 
causes  a  great  amount  of  (lamai;e  to  good  steel. 

The  construction  and  o])eration  of  an  even  heating  furnace 
costs  no  more,  and  in  most  cases  less,  than  one  of  poor  construc- 
tion and  imeven  heating. 

The  advantages  of  uniform  heating  furnaces  are  many. 
They  are  easy  to  operate,  requiring  less  attention  than  non-uni- 
form heating  furnaces  that  necessitate  repeated  fast  firing  and 
subsequently  lowering  of  the  flame  to  allow  the  colder  portions 


No.  17 — One  Testing  Machine,  showing  whole  spring  in  position  for 

testing. 


11 


No.  19 — One  Testing  Machine  for  Making  Tortion  Tests. 
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No.  20 — Hammer  Test  for  Gear  Teeth.  Cast  iron  table  20"  in  diame- 
ter, supported  on  five  steel  bars.  On  a  one-inch  bar,  six  feet 
long  above  table,  is  mounted  a  hammer  weighing  ten  pounds. 
Different  clamping  devices  are  used  for  different  styles  of  gears. 
Striking  head  of  hammer  is  fitted  with  adjustable  tool-steel  head, 
and  can  be  dropped  from  any  height  by  automatic  tripping  de- 
vice. 


No.  21 — Alternating  Impact  Testing  Machine.  Test  piece  Vi  round 
by  6"  long.  Held  securely  at  one  end  in  vise  and  moved  back- 
ward and  forward  by  slotted  arm..  Distortions  produced  by  im- 
pact and  bend. 
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of  the  steel  to  attain  tho  same  temperature  as  the  portion  near- 
est the  llame.  The}'  re(hice  the  danger  of  cracking  when  quench- 
ing. Many  have  a  semi  non-oxadizing  chamber  which  is  of  ad- 
vantage principally  when  heating  the  higher  grades  of  steel. 

.Id-i'aiiccd  Methods  of  Tcstiiii^: — 

In  presenting  this  subject  of  heat  treatment,  remarks  upon 
the  different  methods  of  testing  alloyed  steels,  other  than  those 
used  to  determine  tensile  properties,  have  been  purposely  omit- 
ted, partly  for  lack  of  time  and  partly  on  account  of  limited 
amount  of  knowledge  on  the  part  of  the  author.  However,  I 
wish  to  say  something  that  will  encourage  those  interested  to 
make  further  investigations  into  this  imj^ortant  subject,  namely, 
dynamic  testing  of  steel. 

Too  much  reliance  is  generally  placed  upon  the  limited  in- 
formation furnished  by  the  static  tension  tests,  with  the  result 
that  numerous  failures  in  practice  cannot  be  accounted  for. 

It  is  just  as  essential  to  know  the  behavior  of  steel  when 
in  service  as  to  know  what  steady  load  it  will  sustain  without  per- 
manent set. 

The  solution  of  the  heretofore  inexplicable  failures,  due  to 
bad  steel  or  heat  treatment,  wdll  to  a  great  extent  be  revealed 
by  dynamic  tests.  Machine  parts  should  be  divided  into  their 
respective  classes  with  regard  to  the  direction  of  stresses  applied 
in  commercial  use  and,  in  addition  to  the  static  tensile  tests,  dy- 
namic tests  should  also  be  applied.  A  few  examples  are  as  fol- 
lows: crank  shafts,  transmission  shafts,  etc.,  by  tortion  test. 
Springs,  axles,  connecting  rods,  etc.,  by  the  alternating  impact 
test.  Case-hardened  articles,  such  as  gears,  die  blocks,  roller 
bearings,  etc.,  b}-  some  approved  hardness  test. 

In  conclusion,  allow  me  to  suggest  that  first  class  equipment 
for  heat  treating  purposes  be  used — especially,  furnaces,  py- 
rometers, quenching  and  drawing  back  baths.  The  cost  will  be 
small  when  compared  with  results  attained.  Loss  of  life,  due  to 
lack  of  proper  steel  or  proper  heat  treatments,  should  alone  be 
an  incentive  to  improvements.  Small  users  cannot  be  expected 
to  install  expensive  testing  machines,  but  the  small  expense  of 
having  occasional  tests  made  will  be  money  well  spent.  The 
equipment  will  be  of  little  use  unless  a  thoroughly  good  man  is 
placed  in  charge.    He  shoidd  direct  the  heating,  keep  the  pyrome- 
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ters  in  good  condition,  design  furnaces,  and  be  eternally  busy 
working  out  new  methods  of  heat  treating  which  will  tend  to 
increase  the  quality  of  the  articles  involved. 

PRESIDENT :  The  question  is  now  before  you  for  dis- 
cussion. Is  Dr.  Unger  in  the  room  ?  We  would  like  to  have  him 
open  the  discussion. 

SECRETARY :  Dr.  linger  can  not  be  here  and  he  has 
forwarded  his  discussion  to  me.  which,  with  your  permission,  I 
will  read. 

MR.  J.  S.  UXGER: 

Mr.  President  and  Gentlemen : — ]\Ir.  ^Mitchell's  excellent 
paper  has  brought  to  our  minds  a  subject  in  which  the  majority 
of  those  present  are  directly  interested.  While  he  deals  primar- 
ily with  alloy  steels,  practically  all  of  which  must  be  heat  treated 
to  develop  their  best  qualities,  he  has  to  a  certain  extent  over- 
looked the  possibilities  of  the  heat  treatment  of  ordinary  steels. 

It  is  well  known  that  the  ordinary  steels  make  up  more  than 
90%  of  all  the  steel  made  in  the  United  States  today.  With  the 
exception  of  the  hard  or  tool  steels,  which  were  probably  the  first 
steels  made  by  the  ancients  and  which  were  always  used  in  a 
hardened  or  heat  treated  condition  to  make  them  serviceable  as 
tools,  we  have  done  ver\-  little  towards  the  treatment  of  other 
■steels  until  within  the  last  twenty  years.  Witli  the  advent  of  al- 
loy steels  and  their  attendant  higher  cost,  it  was  found  best  to 
give  them  such  a  treatment  as  would  put  them  in  the  best  pos- 
sible condition  for  service. 

Such  a  state  of  afifairs  did  not  exist  in  the  case  of  carTjon 
steel,  as  it  was  the  invariable  practice,  usually  from  the  stand- 
point of  cost,  to  increase  the  size  of  section  in  order  to  secure 
the  necessary  strength,  rather  than  to  attempt  any  treatment. 
The  increase  in  the  steel  rail  from  50  lbs.  to  100  lbs.  within 
twenty-five  years,  and  the  substitution  of  the  steel  axle  for  the 
former  wrought  iron  axle  are  familiar  examples. 

This  increase  in  the  size  of  the  rail  will  go  on,  but  it  is 
certainlv  to  be  universally  supplemented  by  heat  treatment,  it 
seems  almost  certain  that  within  a  decade  the  standard  rail  will 
be  a  heat  treated  rail  of  150-lb.  section.  Manufacturers  of  rail- 
way material  are  constantly  experimenting  to  produce  a  more 
serviceable  article.  When  a  manufacturer  can  assure  a  railway 
that  he  can  furnish  a  treated  rail  which  will  give  20%  to  25^ 
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greater  service  and  has  a  factor  of  safety  of  an  equal  amount, 
at  a  cost  which  is  approximately  the  same  as  an  untreated  rail 
of  25%  greater  section,  he  will  readily  find  a  market  for  his 
product. 

In  the  case  of  the  railway  car,  where  the  dead  load  carried 
is  an  important  consideration,  the  lighter  heat  treated  material 
will  receive  the  first  consideration.  Several  manufacturers  are 
in  a  position  to  furnish  and  are  furnishing  treated  railway  axles 
today.  An  ideal  axle  must  be  one  of  the  least  weight  and  possess 
the  quality  of  being  able  to  resist  all  the  torsional  and  bending 
stresses  to  which  it  may  be  subjected  in  regular  service.  The 
average  axle  in  the  condition  in  which  it  is  left  after  forging,. 
which  is  the  standard  practice,  may  be  improved  by  heat  treat- 
ment to  show  15%  greater  strength  with  very  little  change  in 
ductility,  as  measured  by  a  tensile  test.  When  examined  by  a 
torsion  test,  which  more  nearly  approaches  the  actual  service 
conditions,  greater  differences  are  shown. 

As  the  steel  wheel  replaces  the  cast  iron  wheel,  it  will  be 
treated  to  get  the  best  qualities.  The  use  of  the  superior  steel- 
wheel  is  growing  rapidly  and  some  manufacturers  are  in  a 
position  to  furnish  treated  wheels,  which  surpass  the  untreated' 
wheels. 

Steel  castings  enter  largely  into  railway  construction.  It 
was  not  the  regular  practice  to  anneal  steel  castings  in  the  past, 
but  the  more  important  work  is  annealed  today.  This  form  oi 
heat  treatment  is  essential.  In  annealing,  very  little  strength  is; 
sacrificed,  while  the  toughness,  as  indicated  by  bending  or  twist- 
ing, has  been  increased  from  two  to  four  times  that  of  the  urr- 
treated  casting. 

The  development  of  the  aeroplane  created  a  demand  for  an 
extremely  light  and  strong  metal.  This  want  has  been  met  by 
a  series  of  what  may  be  called  Aluminum-Magnesium-Copper 
alloys,  which  possess  these  properties.  As  pointed  out  by  Mr. 
Mitchell,  a  similar  state  of  affairs  exists  in  the  material  used 
in  the  motor  vehicle.  The  demand  for  a  light  material  of  great 
strength  could  not  easily  be  met  by  treated  carbon  steels,  and 
treated  alloy  steels  were  used.  The  service  required  of  such  a 
vehicle  is  very  severe,  and  reduction  of  weight  is  of  primary 
importance.  This  furnished  an  important  field  for  the  alloy 
steels. 
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As  alloy  steels  are  more  susceptible  to  thermal  treatment 
than  carbon  steels,  they  must  be  handled  more  carefully.  To  do 
this  work  well  on  either  alloy  or  carbon  steel,  an  edequate  equip- 
met  must  be  provided. 

In  former  years  all  heat  treatment  was  left  in  the  hands  of 
the  blacksmith,  forge  master  or  founder.  While  they  could  be 
depended  upon  to  do  the  best  that  their  knowledge  and  facilities 
w'ould  permit,  they  were  unable  to  do  such  work  as  might  be  re- 
quired in  a  modern  shop  today. 

The  essentials  of  successful  heat  treatment  are  not  neces- 
sarily an  expensive  plant,  but  should  consist  of  uniformly  heated 
furnaces,  preferably  gas  or  oil  fired,  of  sufficient  capacity  to 
avoid  bringing  the  piece  of  steel  too  near  the  bottom,  sides,  roof 
or  fire  to  prevent  uniform  heating.  A  pyrometrical  installation 
should  be  provided  of  such  sturdy  construction  as  to  be  little 
likely  to  get  out  of  order  under  ordinary  shop  service.  This  in- 
stallation should  be  inspected  frequently  by  a  competent  person 
and  kept  in  good  condition,  as  a  poor  pyrometer  is  like  a  watch 
which  does  not  keep  time.     It  slwuld  he  discarded. 

Above  all,  the  work  should  be  under  the  supervision  of  a 
competent  person,  who  knows  what  can  be  accomplished  by 
treatment,  and  for  what  purpose  the  w^ork  is  intended.  Under 
such  circumstances  a  heat  treating  shop  or  plant  will  pay. 

PREvSIDEXT :  ]\Iay  we  hear  from  Mr.  George  S.  Bowes, 
Superintendent  of  the  Open  Hearth  Furnaces  of  the  Page  Fence 
.Co.? 

MR.  GEORGE  S.  BOWEvS :  I  remember  what  the  first 
"speaker  said  about  men  having  courage  enough  to  stand  up  and 
talk  on  a  subject,  and  for  that  reason  I  wdll  do  my  best. 

I  was  vcrv  much  interested  in  the  discussion,  but  I  do  not 
feel  competent  to  discuss  the  paper.  I  came  to  listen  and  I  am 
very  glad  to  have  had  the  opportunity  of  hearing  this  paper. 

PRESIDENT:  I  might  remark  that  any  one  who  speaks 
will  have  opportunity  to  read  what  he  has  said  and  correct  it 
before  it  is  published.  So  you  need  not  hesitate  to  speak.  Mr. 
W.  H.  Markland,  General  Shop  Inspector,  P.  R.  R.,  we  would 
like  to  hear  from  you. 

MR.  W.  H.  MARKLAXD :  I  do  not  know  that  I  have  any- 
thing to  sa>-.     I  was  very  much  interested  in  the  paper. 
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TRKSIDEiXT:  I  would  like  to  call  on  Mr.  Gustaf  Peter- 
son, \'anacliuni  Representative  of  Carnegie  Steel  Company,  at 
Philadelphia,  Pa. 

MR.  OrSTAF  PETERSON:  I  was  very  much  interested 
in  coming-  up  here  to  listen  to  Mr.  Mitchell's  talk  on  heat  treat- 
ment of  vanadium  steel,  especiall}^  as  I  am  working  in  the  inter- 
est of  alloy  steels  in  T^hiladelphia  and  P)Ost()n  districts  of  the  Car- 
negie Steel  Company. 

Before  I  say  anything  in  regard  to  my  exi)ericnce  with  alloy 
steel,  I  would  like  to  sa}'  that  I  believe  Mr.  Markland,  of  Al- 
toona,  Pa.,  tried  to  side-step  the  issue  when  he  said  that  they  are 
not  doing  very  much  as  far  as  heat  treatment  of  steel  is  con- 
cerned, in  Altoona.  Until  a  year  ago,  I  was  myself  employed  by 
the  P.  R.  R.  in  their  testing  laboratory,  and  for  the  last  four 
years  of  my  employment  there,  spent  my  entire  time  in  develop- 
ment of  heat  treatment  of  various  grades  of  steels,  especially 
spring  steel ;  and  now,  since  I  left  the  P.  R.  R.  and  have  had  an 
opportunity  to  notice  the  handling  of  steel  at  other  plants  and 
railroad  shops,  I  do  not  believe  there  is  any  shop  east  of  Pitts- 
burgh that  has  gone  so  far  in  development  of  heat  treatment  of 
steels,  as  the  Altoona  shops,  nor  has  anyone  taken  such  good  care 
of,  or  getting  the  best  out  of  their  material  as  they  do  there  at 
present.  This  development  might  be  shown  by  remarking  that 
I  started  this  work  myself  at  Altoona,  five  years  ago,  and  today 
they  have  not  only  a  large  force  in  the  testing  laboratory  but 
also  an  organization  built  up  in  the  shops  to  take  care  of  the  heat 
treatment  of  steels. 

What  really  started  the  P.  R.  R.  in  the  heat  treating  game 
was  the  continuous  trouble  they  had  with  their  locomotive 
springs.  The  amount  of  repairs  to  driving  springs  made  at  Al- 
toona went  into  the  thousands  of  pounds  in  twenty- four  hours, 
and  it  was  realized  that  something  had  to  be  done  to  stop  the 
breaking  of  their  springs.  The  railroad  company  sent  me  out  to 
the  various  spring  manufacturing  plants  to  follow  up  their  prac- 
tice and  see  if  we  could  learn  something.  I  found  that  in  most 
of  the  plants,  the  steel  was  heated  to  any  temperature,  formed 
into  spring  leaves,  and  then  quenched  in  oil.  They  were  not  at 
all  particular  as  to  the  temperature  for  the  quenching,  which 
might  be  white  heat  or  a  low  red  heat  at  one  end  and  black  at 
the  other.     The  consequence  was  they  got  springs  of  all  kinds, 
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as  far  as  treatment  was  concerned.  One  leaf  might  come  through 
the  process  all  right,  the  next  one  might  be  too  soft  and  the 
third  one  might  be  entirely  too  brittle,  which  condition,  of  course, 
must  influence  the  working  of  the  spring;  the  brittle  leaf  would 
break,  the  soft  would  set  and  the  spring  was  ready  to  go  to  the 
repair  shop. 

When  I  came  back  to  Altoona,  we  took  the  matter  up 
from  a  laboratory  standpoint  and  made  a  number  of  experiments 
until  we  found  the  exact  treatment  for  the  steel.  We  then  de- 
signed a  furnace  in  which  we  could  obtain  a  uniform  heat,  and 
started  to  heat  treat  our  spring  by  scientific  methods.  When  I 
left  the  P.  R.  R.,  December  a  year  ago,  they  had  repaired  and 
sent  out  on  the  road  about  800  pairs  of  driving  springs,  all  of 
which  had  been  marked  and  were  care  full}-  followed  up  in  the 
road  service.  They  had  then  so  far,  only  two  failures,  and 
both  of  these  on  examination  were  found  to  be  due  to  a  defect 
in  the  steel,  produced  by  overheating  during  the  first  treatment 
at  the  manufacturer's  works.  I  must  mention  that  all  these  ex- 
periments and  work  were  done  on  repairing  springs,  as  Altoona 
did  not  manufacture  new  springs  to  any  great  extent. 

I  understand  that  the  good  success  they  had  there  with  spring 
steel  under  scientific  treatment  has  led  them  to  go  into  the  heat 
treatment  of  steel  for  a  number  of  other  purposes,  such  as  axles, 
crank  pins,  side  rods,  etc.,  and  that  they  are  now  installing  a 
heat  treatment  equipment  for  this  purpose  at  the  Juniata  Shops. 
So  much  for  the  improvement  which  can  be  gained  with  the  or- 
dinary carbon  steel  under  scientific  treatment. 

Since  joining  the  Carnegie  Steel  Company,  I  have,  of  course, 
entirely  devoted  my  time  to  the  interest  of  Chrome  Vanadium 
Steels,  and  we  certainly  have  found  that  by  using  this  alloy  steel 
we  cannot  only  meet  the  physical  properties  of  carbon  steel  in 
its  very  best  heat  treated  condition,  but  far  exceed  the  same.  I 
have  been  trying  to  interest  the  railroads  in  the  use  of  alloy  steel 
for  springs,  axles,  side  rods,  crank  pins,  etc.,  and  while  we  have 
had  good  success  with  all  these  locomotive  parts,  our  spring  steel 
business  has  been  the  most  prominent  one.  We  have  proven  ta 
the  railroads  that  we  can  make  Chrome  Vanadium  Springs  which 
will  give  them  at  least  double  the  life  of  the  carbon  spring,  while 
working  under  much  higher  fibre  stresses.  I  know  in  one  in- 
stance where  a  guarantee   was  made  to  a   railroad  on  Chrome 
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\'aiia(lium  Springs  for  four  times  as  lonj^  a  period  as  is  usually 
guaranteed  for  the  ordinary  carbon  spring.  This  railroad 
equipped  twenty  of  their  new  locomotives  with  Vanadium  Springs 
and  they  have  now  been  in  service  over  half  of  this  guaranteed 
time,  without  a  single  failure,  and  I  believe  they  will  stand  up 
during  the  remainder  of  the  contract  time  and  long  after  same 
has  expired. 

In  heat  treating  elliptical  railroad  springs,  we  aim  for  an  elas- 
tic limit  of  i7o.ooo#  per  square  inch,  and  the  leaf  of  these  springs 
will  bend  at  least  90  degrees  over  i"  radius,  without  break- 
ing, a  feature  which  cannot  be  done  wath  the  carbon  steel,  even 
when  scientifically  heat  treated.  This  would  certainly  prove  that 
in  a  case  of  emergency  a  vanadium  spring  is  much  safer  than  a 
carbon  spring.  The  fact  that  a  carbon  spring  cannot  be  treated 
to  have  over  i40,ooo#  elastic  limit,  while  the  chrome  vanadium 
spring  treated  to,  as  already  said,  i7o,ooo#  elastic  limit,  shows 
in  case  of  overloading,  the  vanadium  spring  wall  recover  itself, 
whereas  the  carbon  spring  wall  either  break  or  take  a  permanent 
set. 

We  all  know  that  railroads  have  had  considerable  trouble 
with  their  coil  springs,  and  the  Carnegie  Steel  Company  has  lately 
been  working  on  the  proper  type  of  chrome  vanadium  steel 
to  be  used  for  this  purpose.  A  coil  spring  made  from  carbon 
steel  has  usually  a  fibre  strain  of  8o,ooo#  per  square  inch  when 
solid.  We  have  been  trying  to  procure  a  chrome  vanadium 
spring  which  will  be  solid  under  a  fibre  stress  of  i20,ooo#  per 
square  inch,  and  yet  carry  the  load  of  the  present  carbon  spring 
and  give  a  longer  life. 

The  result  of  our  experiments  makes  us  believe  w^e  can  do 
this,  and  if  what  we  have  found  by  these  experiments  will  be  true 
in  the  road  service,  it  will  be  possible  for  us  to  reduce  the  diame- 
ter of  the  wire  in  the  coils  and  procure  for  the  railroads  a  spring- 
of  lighter  w^eight,  with  less  breakage  and  longer  life,  which  will 
in  turn  make  the  difference  in  price  between  a  spring  made  from 
chrome  vanadium  steel  and  one  made  from  carbon  steel  so  small 
that  we  can  ofifer  it  to  a  good  advantage  to  the  railroads  and 
receive  their  business. 

PRESIDENT :  Mr.  H.  AI.  Barnes,  Engineer  of  Tests  of 
the  R.  D.  Xuttall  Co. 

AIR.  H.  i\I.  BARNES :    I  am  like  the  other  gentlemen  who 
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have  just  been  called  on;  I  came  to  listen,  not  to  talk.  I  must 
agree  with  Dr.  Linger  that  the  carbon  steel  requires  a  lot  of  con- 
sideration in  that  treatment.  Alloyed  steels  are  more  susceptible 
to  treatment,  but  there  are  very  few  of  us  buy  it  in  general 
work.  The  author  rather  inferred  that  the  electric  ])yrometer 
is  not  as  good  as  the  Siemen's  water  pyrometer.  I  think  if 
proper  care  is  taken  it  will  compare  favorably  for  accuracy,  and 
it  is  much  more  convenient. 

PRESIDENT :  Is  they  any  representative  of  the  Carbon 
Steel  Co.  present?  Can  we  hear  from  ^Ir.  J".  D.  White,  Pitts- 
burgh Sales  Manager  of  the  Crucible  Steel  Co.  of  America? 

MR.  J.  D.  WHITE:  I  have  enjoyed  the  paper  very  much. 
It  is  both  interesting  and  instructive.  I  have  really  no  comments 
to  make  on  it  as  I  think  it  covers  the  ground  thoroughly. 

PRESIDENT :  Mr.  Redding,  Assistant  Superintendent  of 
Motive  Power,  P.  &  L.  E. 

MR.  D.  J.  REDDING:  I  do  not  profess  to  know  much 
about  alloy  steel,  but  feel  that  I  am  gaining  valuable  information 
tonight.  I  was  very  much  interested  in  what  the  speaker  said 
about  heat  treatment  for  crank  pins,  axles,  and  other  locomo- 
tive parts.  I  am  free  to  say  that  I  have  not  given  that  subject 
any  consideration  whatever  in  our  work.  We  sometimes  have 
crank  pins  break  of¥  irrespective  of  the  large  diameter  which  they 
have  reached. 

Judging  from  what  I  have  heard  tonight,  it  would  seem 
possible  to  prevent  or  delay  these  breakages,  and  I  would  like 
to  ask  Vvdiether  the  elastic  limit  of  steel,  such  as  used  in  these 
large  crank  pins,  9  or  10"  in  diameter,  can  be  increased  by  any 
certain  percentage,  say  25  or  30%  ? 

I  would  also  like  to  ask  the  speaker  if  any  consideration  has 
been  given  to  the  use  of  chrome  vanadiuiu  steel  to  replace 
wrought  iron  or  ordinary  steel  for  bushings  and  pins,  such  as 
used  in  valve  motion,  parallel  rods,  and  other  parts  that  wear  out 
rapidly. 

Where  wrought  iron  is  used  for  bushings  and  pins,  it  is 
necessary  to  case-harden  it,  which  means  quite  a  long  delay  in  the 
handling  of  the  parts.  If  this  better  grade  of  steel  could  be  used 
and  pins  and  bushings  turned  up,  hardened,  and  put  into  service 
on  the  same  day  the  engine  is  held  for  repairs,  it  would  avoid 
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the  delay  on  account  of  time  taken  to  case-harden,  and  should 
make  quite  a  savinj^  in  time  lost  by  locomotives. 

The  matter  of  ])rotectin^-  parts  of  gears,  or  other  machinery, 
■which  it  is  not  desired  to  harden  while  hardening  other  sections 
of  the  same  parts,  is  a  subject  which  seems  to  be  receiving  a 
great  deal  of  expert  attention  in  the  past  few  years.  I  under- 
stand that  one  very  good  method  is  to  copper-plate  the  portions 
which  are  not  hardened,  and  notice  that  this  practice  is  followed 
largely  by  the  pneumatic  tool  people. 

]\IR.  ^MITCHELL :  The  elastic  limit  of  heat  treated  chrome 
vanadium  steel  is  25  to  50%  above  that  of  untreated  carbon 
steel,  used  for  locomotive  pins. 

Case-hardening  of  valve  motion  parts,  bushings  and  pins  has 
been  largely  discontinued,  which  tends  to  increase  the  wear. 
Several  conditions  have  contributed  to  the  abandonment  of  case- 
hardening.  Some  that  could  be  mentioned  are :  delay,  incurring 
loss  of  engine  from  service,  also  difficulty  of  getting  wTOught 
iron  of  suitable  quality  to  case-harden;  much  wrought  iron 
being  too  seamy  for  this  purpose. 

Chrome  vanadium  steel  offers  a  practical  solution  of  the 
problem.  Without  case-hardening,  it  responds  perfectly  to  heat 
treatment,  giving  the  necessary  hard  wearing  surface,  which  is 
the  only  advantage  of  case-hardening  wrought  iron ;  also  great 
strength  combined  with  toughness. 

Type  A  full  chrome  vanadium  steel  which  contains  .30  to 
.40%  carbon,  .40  to  .60%  manganese,  .60  to  1.00%  chrome,  and 
.16%  or  over  vanadium,  heated  to  900  degrees  centigrade  and 
quenched  in  oil,  and  drawn  back  from  650  to  675  degrees  centi- 
grade, will  show  about  80,000  to  90.000  lbs.  per  sq.  in.  Elastic 
limit,  100,000  to  125,000  lbs.  per  sq.  in.  Ultimate  strength,  20% 
elongation  and  40%  reduction.  A  bar  i"  in  diameter  or  a  speci- 
men yi"  square  of  above  physical  qualities  will  bend  double  upon 
itself  without  showing  rupture  of  the  steel. 

Many  locomotive  shops  are  using  chrome  vanadium  steel  in 
their  repair  work.  The  American  Locomotive  Companv  is 
using  it  regularly  repairing  all  parts  subjected  to  severe  condi- 
tions. 

Having  had  no  experience  in  copper  plating  of  machine 
parts  which  are  not  to  be  hardened,  I  cannot  answer  that  part 
of  Mr.  Redding's  inquiry,  but  will  refer  him  to  ]\Ir.  Buechner, 
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who  represents  E.  F.  Houghton  &  Co.     Possibly  he  can  give  ns 
some  information  on  this  subject. 

MR.  W.  A.  BUECHNER :  To  obtain  certain  resuUs  after 
carburizing.  it  is  merely  a  question  of  heat  treatment.  If  hard- 
ness only  is  desired,  one  re-heat  is  sufficient,  but  if  hardness  and 
toughness  combined  is  required  it  means  a  different  method  of 
heat  treatment. 

:\IR.  H.  L.  CLARK:  Excuse  me,  but  I  believe  that  ^Ir. 
Buechner  did  not  quite  catch  ]\Ir.  Redding's  question.  There 
are  a  number  of  methods  of  preventing  certain  parts  from  car- 
bonizing in  the  case-hardening  process,  but  the  one  most  used 
and  the  cheapest  is  to  cover  such  parts  with  fire-clay. 

AIR.  BUECHXER:  I  did  not  get  Mr.  Redding's  question. 
As  ]\Ir.  Clarke  says,  to  keep  pieces  from  taking  the  carbon  in 
certain  places,  some  people  pack  these  spots  in  fire-clay,  and  if 
the  fire-clay  is  mixed  with  a  little  asbestos  wool  better  results 
will  be  obtained,  for  the  mineral  wool  keeps  the  fire-clay  from 
baking  away  from  the  part.  I  also  understand  there  is  a  paint 
made  for  this  purpose. 

As  this  is  a  discussion  of  the  heat  treatment  of  steel  it  might 
be  interesting  to  go  a  little  further  into  the  subject  of  case-hard- 
ening. 

Case-hardening  means  the  infusion  of  carbon  for  the  pur- 
pose of  obtaining  a  hard  surface  to  wrought  iron,  low  carbon 
steel,  and  alloy  steels  of  low  carbon  contents,  leaving  the  inside 
soft,  and  their  uses  are  best  adapted  to  parts  such  as  gears,  pins, 
dies,  roller  bearings,  bushings,  and  the  link  motion  for  loconivj- 
tives.  In  fact,  to  any  parts  requiring  any  extra  hardening  to 
withstand  wearing  and  where  toughness,  elasticity  and  resistance 
to  shock  is  also  required,  this  result  can  be  best  obtained  only  by 
proper  case-hardening  and  heat  treating.  In  fact,  we  have  two 
concerns  who  are  using  low  carbon  steel  for  making  reamers, 
milling  cutters,  and  other  machine  shop  tools,  and  carburizing 
them,  getting  better  results  than  were  formerly  obtained  by  using 
high  carbon  steel. 

The  alloy  steels  give  the  best  results  when  case-hardened, 
owing  to  their  being  more  susceptible  to  heat  treatment;  they 
giving  a  finer  structure  and  finer  grain  in  the  case.  Low  carbon 
steels  are  the  best   for  case-hardening  for  the  reason  that  the 
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lower  the  carbon  in  the  steel  to  beg'in  with  the  more  it  will  ab- 
sorb in  the  treatment  and  leave  a  touj^her  core. 

It  may  be  well  to  add  here  that  all  my  remarks  refer  to  pack 
hardening-  method. 

The  parts  to  be  case-hardened  should  first  be  machined  very 
close  to  size  so  that  very  little  will  have  to  be  f^round  off  to  make 
the  fit.  In  fact,  if  properly  handled  there  will  be  so  very  little 
distortion  that  very  little  grinding;"  will  have  to  be  done  after  car- 
burizing  except  in  cases  of  bushings  or  light  parts  which  must  be 
absolutely  to  size.  A  little  stock,  possibly  1/64",  must  be  allowed 
for  grinding. 

The  boxes  should  be  proportionate  to  the  size  of  the  work 
to  be  done  to  save  time  in  heating.  The  pieces  should  be  packed 
in  the  carburizing  compound  a  little  apart  to  enable  the  carburiz- 
ing  gases  to  circulate  around  them.  The  heat  to  run  at  and  the 
time  depend  on  the  size  of  the  box,  the  size  of  the  work,  and  the 
depth  of  the  case  desired. 

After  the  pieces  are  carburized  they  should  be  allowed  to 
cool  in  the  boxes ;  then  it  depends  on  the  results  desired  as  to 
how  the  parts  should  be  heat  treated.  If  hardness  alone  is  de- 
sired, one  re-heat  is  sufficient.  To  do  this  put  the  parts  in  the 
furnace  and  heat  them  up  to  1350°  to  1450°  F.  Be  sure  yovi  do 
not  have  a  decarbonizing  flame.  Then  quench  in  oil  or  water, 
depending  on  hardness  desired. 

If,  however,  toughness  as  well  as  hardness  is  desired,  the 
parts  should  first  be  heated  to  1550°  to  1650°  F.  This  heat  de- 
pends on  the  carbon  in  the  steel  in  its  original  state  and  also  if 
it  is  a  carbon  or  alloy  steel.  The  pieces  should  then  be  quenched 
in  oil,  then  reheated  from  1350"  to  1450°  F  and  quenched  in  oil 
or  water. 

The  first  reheat  refines  the  core  on  the  inside,  but  the  out- 
side or  the  case,  being  a  high  carbon  steel,  this  high  heat  does 
not  leave  it  in  the  best  of  condition,  and  for  this  reason  it  is 
necessary  to  have  the  second  heat  treatment  at  a  low^er  tempera- 
ture, as  explained  before. 

MR.  MARKLAND:  As  to  the  copper  plating  of  the  part 
not  to  be  case-hardened,  they  put  on  the  copper  plating  and  re- 
move the  copper  plating  where  they  wish  it  case-hardened. 

PRESIDENT :    Mr.  Stucki,  have  you  anything  to  add? 
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MR.  A.  STUCKI:  I  came  here  to  listen,  and  I  have  Hs- 
tened  with  a  great  deal  of  interest. 

The  subject  of  this  evening  is  heat  treatment  of  alloy  steels. 
This  means  heating,  cooling  and  reheating  the  material,  a  merely 
physical  process,  by  which  the  structure  of  the  material  is  im- 
proved and  by  which  the  internal  strains  are  removed  without,. 
however,  changing  the  chemical  composition. 

Case-hardening  iron  or  steel,  on  the  contrary,  is  a  chemical 
process,  by  which  the  surface  of  the  material  is  forced  to  take 
on  a  good  deal  of  carbon,  with  the  result  that  we  get  a  very  hard 
surface. 

Steel  in  general,  be  it  alloy  or  carbon  steel,  be  it  rolled  or 
cast,  is  an  excellent  material  in  many  wa}'s.  It  can  be  treated 
and  improved  by  many  different  methods,  and  as  the  speaker 
pointed  out,  its  structure  can  be  improved  in  a  very  inexpensive 
way,  so  that  its  strength  is  from  25  to  50 >^  greater  than  in  its 
original  state. 

Some  seven  or  eight  vears  ago  I  went  through  a  series  of 
experiments  made  and  published  in  England,  where  by  testing 
several  thousand  test  pieces  the  fact  was  established  that,  by  heat- 
ing, quenching  and  reheating,  the  limit  of  elasticity  and  the  ulti- 
mate strength  was  very  much  raised  without  aft'ecting  the  ductil- 
ity hardly  any. 

I  then  went  through  a  similar  series  of  tests  with  steel  cast- 
ings, taking  samples  from  dift'erent  foundries,  also  of  different 
chemical  composition,  and  varying  the  different  heats  from  600 
degrees  centigrade  to  1000  degrees  centigrade,  cooling  in  air  or 
w^ater,  and  reheating  to  different  degrees.  I  found,  jtist  as  Mr. 
Mitchell  did  with  alloy  steel,  that  by  heating  to  about  900  centi- 
grades,  quenching  in  water  and  reheating  to  al)out  400  degrees 
centigrade,  improved  the  strength  about  40%. 

Such  additional  heat  treatment  could  be  done  in  a  very  in- 
expensive way.  All  we  need  to  do  is  to  rig  up  for  it  properly 
and  the  reason  for  it  not  having  been  done  before,  is  possibly 
the  fact  that  steel  is  an  excellent  material,  even  in  its  original 
state,  but  the  time  will  surely  come  when  this  means  of  improving 
the  steel  will  more  generallv  be  used. 

]\Ir.  Mitchell  spoke  about  dynamic  tests.  There  is  a  great 
difference  between  a  dynamic  test  and  a  mere  rotative  test.  In 
the  latter  case,  we  merely  subject  the  material  to  tensile  and  com- 
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pressive  stresses  alternately,  and  we  should  not  call  it  a  dynamic 
test,  because  we  do  not  produce  shocks  and  blows,  such  as  are 
set  u])  in  actual  service. 

For  this  reason  I  doubt  wdiether  the  test  described  is  the 
proper  one  for  sjiriui^s.  In  reality,  a  spring"  is  subjected  to  jerks, 
bldws  and  recoils,  while  with  the  rotative  test  we  do  not  get  any 
such  effect. 

One  other  thing:  The  wheel,  and  especially  the  desire  of 
getting'  a  hard  tread,  has  been  mentioned.  The  ideal  wdieel  must 
have  a  ver}'  hard  tread,  fairly  hard  flange  and  a  tough  body,  and 
my  opinion  is  that  ultimately  we  will  carbonize  the  rim  and  de- 
carbonize the  body  at  the  same  time  we  anneal  the  wheels.  In 
that  way  I  think  it  may  be  possible  to  get  an  ideal  and  also  an 
inexpensive  wheel. 

MR.  MITCHELL:  ^Ir.  Stucki  says  that  a  spring  should 
not  onl}-  get  a  deflection,  but  it  also  should  have  a  blow  at  the 
same  time  to  make  the  test  parallel.  That  is  exactly  what  the  al- 
ternating impact  test  does  give.  The  test  piece  receives  impacts 
and  is  deflected  repeatedly. 

With  regards  to  wheels :  For  several  reasons  it  would  be 
impossible  to  carburize  a  wheel  and  harden  it.  First,  the  expense 
incurred  in  carburizing  would  keep  it  from  being  a  commercial 
proposition.  Second,  the  danger  of  spauling  the  tread  or  break- 
ing the  flange  due  to  increased  brittleness.  Third,  spauls  would 
mean  re-turing  to  eliminate  them,  and  this  could  not  be  accom- 
plished, as  the  remaining  carburizcd  portions  would  be  too  hard. 

MR.  STUCKI :  I  would  like  to  ask  one  more  question  :  If 
you  get  a  hard  tread  by  heat  treatment,  don't  you  run  the  risk 
of  losing  the  temper,  or  wdiatever  it  is,  in  getting  a  hot  wheel 
running  down  a  long  grade?  Further,  you  also  said  that  it  is 
not  feasible  to  make  a  tread  hard  enough  so  as  not  to  be  able  to 
be  machined.  I  should  think  if  you  could  do  that  it  would  be  an 
advantage,  because  we  do  not  care  about  machining  wdieels  if  we 
can  get  them  hard  enough  so  they  will  last  without  re-turning. 

MR.  MITCHELL:  Case-hardening  of  the  wheels  would 
be  a  very  expensive  process,  for  one  thing.  And  then  again,  you 
have  to  consider  the  danger  of  getting  the  flange  too  hard.  We 
know  what  might  happen  if  the  flange  should  break  in  service. 
The  flange  and  the  tread  being  so  close  together,  it  would  be  a 
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delicate  operation,  either  by  carburizing  or  quenching,  to  get  the. 
proper  hardness  on  both  the  tread  and  flange. 

MR.  A.  W.  CROUCH:  I  am  sure  all  present  have  enjoyed 
this  most  interesting  paper.  Therefore,  I  would  suggest  that  we 
offer  a  vote  of  thanks  of  the  Club  to  the  speaker  in  appreciation 
of  his  paper. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

There  being  no  further  business 

ON  MOTION,  Adjourned. 

G  Secretary. 
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Pipe  Coverings 
J-M  Hair  Felt 
T-M  Asbestos  Roofing 
J-M  Asbestos  Cements 
J-M  Retort  Cements 
Locomotive  Lagging 
Smoke  Jacks 
Asbestos  Wood 


of  Asbestos    and   Magnesia 
J-M  Leak-No  Metallic 

Compound 
Metallo  Metal  Polish 
J-M  Fibre  Conduit 
Keystone  Hair  Insulator 
Car-P)est-Us  Car  Roofing 
High  Pressure  Packings 
J-M  Permanite  Packing 


Pipe   Covering 
J-M  Kearsarge  Packing 
J-M  Kearsarge  Gaskets 
J-M  Vulcabeston  Packing 
Air  Brake  Cylinder  Pack- 
ing Expander  Ring 
V'ulcabeston  Rope   Packing 
Canadax  Wick  Packing 
J-M  Underground  Conduit 


Write  for   Catalog  No.   252 


H.  W.  JOHNS-MANVILLE  CO. 

NEW    YORK   AND   EVERY    LARGE   CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 
Wheel  Centers,  and  Miscellaneous 
Locomotive  Castings. 
Vanadium  Steel  Castings  a  Specialty 


WARD  EQUIPMENT  CO. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


iLi  r^  ^ ^^  ^  ■ 


CARS 

Of  Every  Description 

Pressed  Steel  Specialties 
Tank  Cars  Aline  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


SUVDAM'S  Protective  PAINTS 

fof  f  reiiilt  (ars  ^^  Mfi 


MANUFACTURED   BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST    AND  BUTLER  STS., 

BELL -PHONE,  343  nsK.  PITTSBURGH,  Pa. 


This  space  For  Sale. 


Carnegie  Lmrary 


^f^MMMMMMMMMM^^MMMMMMM^VMMMMMMMM^WMWWM^WWWWM 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh.  Pa. 

Works:  Glassport,  Pa. 


^ItMMMMMfk^tMtfMWt^WMkMMMMA^WWhMMtfMMMMMMMAAMtfkMMMMtfhMMu^ 


BRADY  BRASS  CO. 


MANUFACTURERS    OF 


CYPRUS  BRONZE   FOR    LOCOMOTIVE   and    CAR    BEARING   USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Flfteentti  St.,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


This  Space  For  Sale. 
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JANUARY  24.  1915 


TERMINAL  SERVICE 

BV  W.  M.  PRALL.    SUP'T  OF  CAR  SERVICE 
PE^NSYLVAN1A  LINES.  PITTSBURGH 


No.  3. 


TRACK  DEVICES 

THE  Q  &  C  COMPANY 


West  Street  Bldg., 
New  York,  N.  Y. 


Peoples  Gas  Bldg., 
Chicago,   Ills. 


TURNBUCKLES 

Car     ^aH^B^HBl^B  Forgings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


BULLDOZER  AND  HEADING  MACHINE  WORK 

STEEL  CAR  FORGE  COMPANY 

"FORGING  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


This  Space  Tor  Sale. 


^ 


eSTABLISHEO     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  USB  BY  ALL  THE  LEADING  RAILROADS  IN   THE  UNITED  STATP.P 
MANUFACTURED     ONLY    BY 


CHICAGO,  ILL  JAMES  B.  SIPE  &.  CO.  Pittsburgh,  pa. 


■  1 

1 

TORCHES 

I|SE 

V 

GEM  Torches  are  GUARANTEED  Not  to  Leak. 

They  are  made  of  lieavy  steel.    The  seams  are 
brazed  and  the  handles  are  malleable  iron    securely 
riveted.  We  will  send  you  a  sample  torch  on  request. 

Get  Our  Catalogue  No.  7. 

Gem  Manufacturing  Company 

Spruce  and  Thirty-third  Sts.,  Pittsburgh,  Pa. 

This  Space  For  Sale 
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NATIONAL"  PIPE 


Name   Rolled  in   Raised  Letters  on   National  Tube   Co.    Pipe. 


C  Since  the  organization  of  National  Tube  Company  experiments  have  been  con- 
ducted with  the  object  of  producing  a  grade  of  steel  which  will  successfully  fulfil 
the  great  demands  made  ui)on  pipe  by  modern  usage.  One  process  which  has  become 
known  as  "Spellerizing"'  has  been  develeiied  for  the  smaller  sizes  which,  a'^ter  several 
years'  actual  trial   under  service   conditions,  is  giving  the  most  encouraging   results. 

C  "Spellerizing"  is  a  method  of  treating  metal  wl.ich  consists  in  subjecting  the 
heated  bloom  to  the  action  of  rolls  having  regularly  shaped  projections  on  their 
working  surface,  then  subjecting  the  bloom  while  ?ti  1  hot  to  the  action  o'  smooth 
faced  rolls  and  repeating  the  operation,  whereby  the  sur.'ace  of  the  metal  is  worked 
so  as  to  produce  a  uniformly  dense  texture  be'ter  adapted  to  resist  corrosion,  espe- 
cially   in   the  form   of  pitting. 

<I  The  '"Spellerizing"  process  is  applicable  to  the  smaller  sizes  of  pipe  viz  :  4  inches 
and  under,  although  it  is  possible  in  sv'^cial  cases  to  "Spellcrize"  pipe  a  few  sizes 
larger  than  4  inches.  This  process  is,  of  course,  most  desirable  in  the  smaller  sizes 
on  account  of  the  thinner  walls. 

C  In  order  that  customers  may  positively  know  they  are  receiving  pipe  made  under 
the  above  conditions,  it  is  the  present  practice  of  this  Company  to  roll,  at  regular 
intervals  on  every  length  of  welded  tubular  product  manufactured,  the  name 
'"XATIOX.\L'"  (except  on  the  smaller  butt-weld  sizes  where  this  is  not  mechanically 
feasible). 

CL  In  any  case  the  word  "XATIOXAL"  rolled  on  a  length  of  pipe  indicates  that 
it  was  made  under  conditions  insuring  the  best  material  and  practice  in  modern 
pipe  manufacture. 

SPECIFYING 

C  In  order  to  insure  that  tubular  products  of  a  uniformly  high  standard  are  se- 
cured, architects,  engineers,  power  plant  designers  and  all  users  of  Welded  Tubular 
Material    should    sjiecify    "X.\TIO.\'.\L"   pipe. 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBURGH,  PA. 


DISTRICT 
SALES  OFFICES: 


ATLtMTA  BOSTON  CHICAGO 

PHILADELPHIA  PITTSBURGH 


DENVER 
ST.  LOUIS 


NEW  ORLEANS 
SALT  LAKE  CITY 


NEW  TOIK 
ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL    PRODUCTS    CO. 


I      SAN  FRAKCISCO  SEATTLE 

;     PORTLAND  LOS  ANGELES 


EXPORT  REPRESENTATIVES— U.  S.  STEEL  PRODUCTS  CO..  NEW  YORK  aTY. 


THE 
GOULD   "SIMPLEX"   SYSTEM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES    IN 
BOTH    DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST    EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE   IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^PPIRK.     BUILDIING  t^- 
LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Md^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  wliT^L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL'' 

Reg.   U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.    Y.         Pittsburgh,    Pa.  ■^i7'^^5"?^^t  ^^■ 

T^  _,       ,       ,        '  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555   WEST   34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Jimmion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lk\  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/RITE     F^OR    S/^A'XPLE    OE 

Stabrite  Front  End  Paint 


yVlADE    B^' 


Chas.  R.  Long,  Jr.  Company 

I t tORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   r^ITf  c\7fi    ¥    ip      K\r 

BRIDGE  PAINTS.  1-r^U  1^  V  li-.LrlLr,    I\  I 


IV 


Nathan  Manufacturing  Co. 

85  -  93  Liberty  Street,  New  York. 
1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Eogines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 


SOLE  AGENCy     FOR  THE 


>   Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:  HENRY  W.  OLIVER   BLDG.,  PITTSBURGH,   PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab  or 
foot   board  while  running. 


A  catalog  or  call  by  Representativ* 
for  the  asking.     £10     0    0     0 

Hoiiiesteai  Valve  Ml.  Co., 

Works;  Homestead,    Pittsliurgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipuieiit. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whisllcs. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


rr 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTr  RED 
THE   luEAL  PAINT  Ol 


B.  C. 
SPIRITS 


=^ 


Ball  Chemical  Co. 


^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


2) 


The  Boyer 

Riveting 

Hammer 


Is  PREFERRED  by  the  MAN  who  KNOWS 

Because  it  drives  rivets  better  than  any  other. 

Because  it  vibrates  less  and  is  not  so  iiard  on  tre  nerves. 

Because  he  knov^'s  that  when  he  undertakes  a  piece  of  work  he  will 
finish  it,  not  by  hand,  not  with  some  other  pneumatic  hammer, 
but  with  the  same  BOYER  HAMMER  with  which  he  started. 

Because  the  rapidity  with  which  it  drives  the  rivets,  and  the  skillful, 
untiring  way  in  which   IT  WORKS,   commands  his  respect. 

Because  the  energetic  way  in  which  it  performs  its  dutv  inspires  him 
and  thrills  him  with  the  TRUE  DIGNITY  OF  LABOR. 

OUR  SPECIALTY  is  the  manufacture  and  sale  of  Pneumatic  and 
Electric  Tools  that  WORK. 

Read  our  catalogues  and  see  how  our  Boyer  Hammers,  Little  Giant 
Drills,  Duntley  Electric  DrUls  and  Chicago  Pneumatic  Air  Com- 
pressors will  save  you  labor  and  reduce  your  costs. 

Chicago  Pneumatic  Tool  Co. 

50  Church  St. 
NEW  YORK 


Fishe-  BuiMing 
CHICAGO 


Branches  Everywhere 


GOLD  6ftR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS  OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


M\M  Apparatus  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaction  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  v^eather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   pnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

Ml    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  1^.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J. 


MCB     COUPLERS 

TEMPORARY  STANDARD 

^^^^  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


lOuse 


Air  Brake  Maintenance  and  Dividends 

\  casual  analysis  of  profit  and  loss  accounts  demonstrates  the  value  of 
maintaining  air  brake  equipments  at  practically  initial  efficiency.  A  poor 
equipment  well  maintained  is  of  more  value  to  a  road,  both  as  a  safety  device 
and  a  dividend  earning  asset,  than  the  best  equipment  poorly  maintained. 
In  the  first  case  the  limitations  of  the  brake  can  be  allowed  for,  and  its  per- 
formance up  to  its  limits,  relied  upon ;  in  the  second  case  many  or  all  of 
its  functions  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safety  device  of  questionable  value.  Those  whose  business  it  is  to 
carefully  analyze  railroad  profit  and  loss  accounts  appreciate  that,  in  many 
cases  at  least,  the  normal  operating  expense  may  be  greatly  reduced,  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  policy  of  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  Air  Brake  Co.,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  done  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER,  President, 
MANUFACTURERS  OF 

"CORRn&ATEB  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NIL£S  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 


No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity  Building 
111   Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO 

...  MAKERS  OF  THE  ... 

HlQtiest  Grade  Muttler  and 
Open  Pop  Satetu  Valves, 

Locomotive  Steam  and  Air 
L^_^3'  Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS    GREAT 

Manufactured    Only    By 

Hunt'Spiller  Manfg.  Corporation 

V\^.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON,    MASS. 


Galena 'Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  En|(ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Si£(nal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw&.y  Lubrication  &.  Specialty. 


Please  write  to  home  of fice  for  CHARLES   MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLFABLF  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADK. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 
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Hunt-Spiller  Mfg.  Co xi 

H.    VV.    Johns-Manville    Co xix 

Independent    Pneumatic   Tool    Co.  .  ii 

Lawrencevil'e  Bronze  Co xv 

Long,   Chas.    R.,   Jr.,   Co iii 


NAME  Page 

Magnus    Metal    Company vi 

.Manning,  Maxwell  &  Moore iii 

McConway  &  Torley  Company..  .  .  xv 

Nathan  Manufacturing  Co iv 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co..  .  vi 

National  Tube  Co i 

Niles-Bement  Pond  Co ix 

Pittsburgh  Coal  Co   iv 

Pittsburgh    Steel    Foundry 

Company     Back  Cover 

Pressed  Steel  Car  Co xx 

O.    &   C.    Co Front  Cover 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Sipe,  James   B.  &  Co Front  Cover 

Standard  Coupler  Co xix 

Standard  Steel  Car  Co xviii 

Steel    Car  Forge   Co Front  Cover 

Suydam,    M.    B.    Co Back  Cover 

Union  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

Ward  Equipment  Co xix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.         vii 

Westinghouse  Machine  Co Tii 


Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 
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Journal  Boxes  Made. 
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Meetings  held  fourth  Friday  of  each  month,  except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING. 
JANUARY  24th,  1913. 

The  meeting"  was  called  to  order  at  the  Monongahela  House, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  AL,  with  President  A.  G.  Mitchell 
in  the  chair. 

The  following  persons  registered : 


Alleman.  C.  W. 
Allison,  John 
Amsbary,  D.  H. 
Anderson,  T-  B. 
Angell.  C.  P. 
Altman,  C.  M. 
Bennett.  R.  G. 
Bihler.  L.  C.     . 
Bond,  W.  W. 
Bover,  Chas.  E. 
Brand,  Thos. 
Buechner,  W.  A. 
Buffington,  W.  P. 
Byron,  A.  W. 
Chittenden,  A.  T. 
Clark,  C.  C. 
Chfford.  AI.  J. 
Cline,  W.  A. 
Cole,  Jewett 
Courson,  C.  L. 
Courtney,  D.  C. 
Crouch,  A.  W. 
Dunlevy,  Jas.  H. 
Eichenberger,  J.  J- 
Falkenstein,  W.  H. 
Ferren,  Robt.  O. 
Fitzgerald,  D.  W. 
Forsythe,  Geo.  B. 
Frazier,  E.  L.,  Ir. 
Garaghty,  W.  C. 
Gies,  Geo.  E. 
Gillespie,  W.  J. 
Glassburn,  S.  G. 
Gvdick,  Henry 
Harriman.  Henry 
Hawthorne.  H.  J. 
Herman,  W.  J. 
Herrold,  A.  E. 


ME^IBERS. 

Howe,  D.  ^I. 
Hurley,  Theo. 
Ickes,  E.  T. 
Haynes,  J.  E. 
Kinch.  L.  E. 
Kinter,  D.  H. 
Kelly,  H.  B. 
Kessler,  H. 
Knickerbocker,  A.  C. 
Knight,  E.  A. 
Lewis.  A.  J. 
Lynn,  Saml. 
L'vle.  D.  O. 
^faxfield.  H.   H. 
^lensch,  E.  M. 
Aliller.  F.  L. 
Alitchell,  A.  F. 
Mitchell,  A.  G. 
McAbee,  Wm.  S. 
]\IcCartnev,  J.   G. 
McCleary,'  G.  T. 
McFeatters,  F.  R. 
McKaight.  A.  H. 
McXultv.  F.  M. 
Neely,  J.  L. 
Newbur\-,  E.  H. 
Newman.  L.  L. 
Obermeier.  H. 
Orchard.   Chas. 
Orner.  M.  T.  S. 
Perry,  W.  E. 
Pfister,  O.  J. 
Phillips,  Lee 
Porter,  C.  D. 
Porter.  H.  ^^ 
Pvle,  P.  S. 
Rabold,  W.  E. 
Redding,  D.  J. 
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Robbins,  F.  S. 
Rohn,  M.  R. 
Rohn.  W.  B. 
Rvan,  Win.  F. 
Schaffer.  R.  H. 
Schauer,  A.  J. 
Scheck.  H.  G. 
Schoonover,  W.  IT. 
Shade.  H.  M. 
Shallcnberger.  C.  M 
Shook.  A.  A. 
Shremp.  J.  A. 
Searles.  E.  J. 
Smith.  E.  B. 
Smith.  John  H. 
Smith.  Tohn 
Smoot. 'W.   D. 


Abel.  J.  W. 
Adams.  Geo.  H. 
F)arron.  E.  T. 
T'.ernstein.  VCm. 
Biles.  E.  M. 
Billhimer.  F.  A. 
Blair.  Geo. 
Blair.  W.  A. 
Bowden.  J.  J. 
Bovle.  H.'  E. 
Burrell.  J.  E. 
Camlin.  A.  D. 
Chalfant.   T.  F. 
Clowes.  W.  K. 
Connors.  J.  H. 
Crai»,  G.  S. 
Cribbs.  O.  L. 
Cuthbert.  E.  L. 
Deneke.  W.  F. 
Duggan.  E.  T. 
Dvgert.  W.  B. 
Earle.  T.  A. 
Fleck.  V.  H. 
Flocker,  N.  J. 
Fry.  J.  G. 
Garland.  W.  L. 
Grafinger,  Jos. 
Grathow,  H.  M. 


Snyder,  F.  J. 
Steele,  W.  K. 
Stein,  J.  J. 
Steyenson,  R.  F 
Stiicki.  A. 
Suckfield.  G.  A. 
Swope.   B.   M. 
Taylor.  F.  C. 
Thomas.  E. 
Thurlb>-.  A.  R. 
Tucker,  J.  L. 
Walter.  \\'.  A. 
W^alker.  T-  W. 
Walther,"G.  C. 
Ward,  R.  H. 
Warnock.  IT.  R. 
WHr.  R.  M. 
Wendt,  E.  F. 


VISITORS. 


Green.  H.  M. 
Haselett,  D.  IT. 
Hawkins.  R.  IT. 
Hippie.  H.  AI. 
Hooper.  R.  E. 
Hoover.  H.  D. 
Hnggins.  J.  H. 
Kane.  H.  S. 
Kensinger.  E.  A. 
Krahmer.  E.  F. 
Latimer.  W.  B. 
Lewis,  M.  K. 
Alarquis,  E.  M. 
Melyille.  L.  B. 
Moore.  H.  Lee 
AlcCracken.  C.  M. 
IMcKee,  W.  L. 
Nickerson.  S.  N. 
Prall,  W.  M. 
Reed,  W.  A. 
Rees.  H.  S. 
Riggle.  E.  W. 
Robinson.  W.  H. 
Rohn,  L  R. 
Rush.  Geo.  W. 
Scott.  T. 
Sheets.  H.  E. 
Shelton,  T.  T. 
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Sherman,  J.  K. 

A^erv,  \ 

P.  G. 

.  Ji<J!0p;: 

Sloan,  Alvin 

W'ajjner,  P.  R. 

.:.::<A   I 

Smith.  R.  J. 

Weity, 

Isaac  B. 

Sorrick,  Geo.  B. 

Wittig 

,  Wm. 

Spottswood,  H.  L. 

Wood, 

\'.  V. 

Stinemetz,  W.  R. 

Zeigler 

•,  E.  E. 

Zi 

nk, 

W 

.  H." 

The  call  of  the  roll  was  dispensed  with,  as  the  registry  cards 
furnish  the  record  of  attendance. 

The  reading-  of  the  minutes  of  the  last  meeting  was  dispensed 
with,  as  they  are  in  print. 

The  Secretary  read  the  following  list  of  applicants  for  mem- 
bership : 

Babcock,  F.  H.,  Asst.  Foreman,  P.  &  L.  E.  R.  R.,  938  West 
Carson  Street.  Pittsburgh,  Pa.  Recommended  by  John 
B.  Smith. 

Barron,  Edward  T.,  Inspection  Dept..  Carnegie  Steel  Co.,  671 
Frick  Annex,  Pittsburgh,  Pa.  Recommended  by  El- 
wood  T.  Ickes. 

Brewer,  Wm.  A.,  Mechanical  Engineer,  Standard  Railway 
Equipment  Co.,  Frick  Bldg.,  Pittsburgh,  Pa.  Recom- 
mended by  R.  B.  Wood  worth. 

Cassiday,  C.  R.,  Chief  Clerk  to  General  Manager,  W.  P.  T.  Ry., 
419  Wabash  Bldg.,  Pittsburgh,  Pa.  Recommended  by 
D.  M.  Howe. 

Camlin,  A.  D.,  Freight  Agent,  P.  R.  R.  Co.,  East  Libert}^  Freight 
Station,  Pittsburgh,  Pa.  Recommended  by  F.  L.  Mil- 
ler. 

Code,  J.   G.,  General  Manager,  W.  P.  T.  Ry.,  Wabash  Bldg., 

Pittsburgh,  Pa.     Recommended  by  D.  M.  Howe. 
Deneke,  W.  F.,  Freight  Agent,  Pittsburgh  Div.,  B."  &  O.  R.  R., 

593  Jones  Ave.,  North  Braddock,  Pa.     Recommended 

by  C.  P.  Angell. 
Dygert,  W.  B..  Jr.,  Asst.  on  Eng'r  Corps,  P.  C.  C.  &  St.  L.  Ry., 

1013  Penn  Ave.,  Pittsburgh,  Pa.     Recommended  by  C. 

M.  Shallenberger. 
Garland,  W.  L.,  Manager,  Safety  Car  Heating  and  Lighting  Co., 

501  Arcade  Bldg.,  Philadelphia,  Pa.     Recomrriended  by 

H.  V.  Porter. 
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Ingokl,  C.  F.,  Clerk.  P.  R.  R.,  318  Penna.  vStation,  Pittsburgh, 
Pa.     Recommended  by  W.  K.  Steele. 

Kensiiiger,  K.  A.,  Freight  Agent,  P.  R.  R.  ,Greensburg,  Pa. 
Recommended  by  F.  L.  Millerl 

Laughlin,  E.  ].,  General  Foreman,  P.  &  L.  E.  R.  R.,  McKees 
Rocks,  Pa.    Recommended  by  IT.  B.  Kelly. 

McNary,  F.  R.,  Car  Distributor,  P.  R.  R.,  Derry,  Pa.  Recom- 
mended by  H.  M.  Miller. 

MacOuown,  H.  C,  Car  Tracer,  P.  R.  R.,  1502  Wood  St.,  Wil- 
kinsburg.  Pa.    Recommended  by  A.  D.  Gilbert. 

Neal,  John  T..  Special  Fireman,  P.  R.  R.,  7159  Mt.  Vernon  St., 
Pittsburgh,  Pa.     Recommended  by  W.  L.  Hudson. 

Partridge,  F.  G.,  Storekeeper,  P.  &  L.  E.  R.  R.,  McKees  Rocks, 
Pa.     Recommended  by  C.  W.  Alleman. 

Ross,  Coleman  B.,  Salesman,  Independent  Pneumatic  Tool  Co., 
1208  Farmers  Bank  Bldg.,  Pittsburgh,  Pa.  Recom- 
mended by  Geo.  A.  Gallinger. 

Scott,  Thirlestane,  Asst.  on  Eng'r  Corps,  P.  C.  C.  &  St.  L.  Ry., 
1013  Penn  Ave.,  Pittsburgh,  Pa.  Recommended  by  C. 
M.  Shallenberger. 

Sinclair,  C.  F.,  Draftsman,  Power  Dept.,  Jones  &  Laughlin  Steel 
Co.,  3612  Dawson  St.,  Pittsburgh,  Pa.  Recommended 
by  H.  L.  Goetz. 

Wible,  Edwin  F.,  ]\Iaster  IMechanic,  Foundry  Dept.,  Pressed 
Steel  Car  Co.,  923  Middle  St.,  Avalon,  Pa.  Recom- 
mended by  E.  L.  Antes. 

Wood,  Valentine  V.,  Clerk,  P.  R.  R.,  318  Penna.  Station,  Pitts- 
burgh, Pa.    Recommended  by  W.  K.  Steele. 

PRESIDENT :  These  names  will  be  referred  to  the  Execu- 
tive Committee,  upon  whose  favorable  report  the  applicants  will 
become  members  without  further  action. 

Is  there  any  further  business  to  come  befQi^e  the  (^lub-?  If 
not,  the  next  in  order  will  be  a  discussion  of  the  subject,  VTer- 
minal  Service,"  by  Mr.  W.  M.  Prall,  Superintendent  of  Car 
Service  of  the  Pennsylvania  Lines,  West  of  Pittsburgh;        .      •, 

MR.  W.  M.  PRALL:  ■.?;•;.  ^^ 
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TERMINAL  SERVICE. 


BY  W.    M.   PRALIv 

Snp't.  of  Car  Service,  Pennsylvania  Lines. 


Mr.  President  and  Gentlemen : — At  the  December  bi- 
monthly meeting  of  the  Trafific  Club  of  Pittsburgh,  two  of  the 
principal  speakers  were  Professor  Davis,  of  the  Pittsburgh 
Normal  Training  School,  and  Professor  Greene,  the  Dean  of 
Westchester  Normal,  and  I  was  particularly  impressed  with 
their  remarks,  because,  evidently  without  consultation,  each 
one  chose  as  his  theme  the  broadened  conditions  surrounding  the 
development  of  nations,  and  the  necessity  for  giving  considera- 
tion to  the  dreamer. 

Professor  Davis  dwelt  upon  the  development  of  the  immi- 
grant, and  the  strides  they  were  making  because  of  their  intense 
desire  to  attain  knowledge,  with  the  possible  outcome  of  their 
final  leadership,  unless  the  American  stock  dreamed  more,  and 
put  the  "punch''  behind  the  dream. 

Professor  Greene,  in  the  course  of  his  remarks,  referred  to 
the  Declaration  of  Independence  in  1776  (the  declaration  of 
our  material  independence)  and  then  referred  to  Ralph  Waldo 
Emerson's  declaration  of  intellectual  independence  in  1837,  and 
then  to  the  dreams  of  Franklin,  which  resulted  in  our  knowledge 
of  the  electric  spark,  and  to  the  dreams  of  Edison  and  Marconi, 
quoting  a  remark  of  Edison's  that  even  at  the  best,  the  sum  of 
our  present  knowledge  was  small,  and  possibly  did  not  equal 
1/7000  of  1/7000  of  one  per  cent,  of  knowledge. 

Professor  Greene,  continuing  his  remarks,  referred  to  the 
dream  which  resulted  in  the  erection  of  the  now  well-known 
Pennsylvania  Railroad  Station  in  New  York,  and  I  wondered 
if  it  were  not  possible  that  some  other  president  of  a  railroad 
would  not  soon  dream  to  the  end  of  the  development  of  a  ter- 
minal for  the  proper  handling  of  freight  cars.  A  terminal  so 
organized  in  harmonious  relationship  with  other  terminals  that 
service  shall  be  worked  out  to  a  final  adjustment,  resulting  in 
the  prompt  movement  of  cars  into,  and  out  of,  the  terminal. 
Into  the  terminal   for  delivery  on  tracks  for  unloading  if  the 
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terminal  is  the  final  destination,  and  through  the  terminal  if  the 
obligation  for  service  requires  the  delivery  of  cars  to  connecting 
lines. 

The  terminal  problem  is  not  a  new  problem,  and  James  J. 
Hill,  years  ago,  in  one  of  his  speeches  asserted  that  the  railroad 
problem  of  the  future  was  the  terminal  problem. 

The  Interstate  Commerce  Commission,  in  some  of  its  later 
rulings,  has  indicated  that  it  is  carefully  studying  the  terminal 
to  the  end  of  the  introduction  of  proper  rules  and  regulations 
that  will  hold  everybody  party  to  the  contract  to  inter-dependent 
responsibility. 

The  road  organization  of  almost  all  railroads  has  been 
worked  out  with  a  certain  degree  of  uniformity,  but  it  is  to  the 
contrary  with  terminals.  There  is  no  comprehensive  organi- 
zation at  the  terminals.  The  service  at  the  terminal,  though 
of  equal  importance,  is  worked  out  individually  at  each  ter- 
minal, there  being  a  wide  divergence  of  methods  at  the  various 
terminals. 

In  order  to  attain  improved  car  movement,  it  is  neces- 
sary that  the  two  services  should  be  developed  along  harmonious 
lines,  so  that,  whether  the  road  department  delivers  to  the  ter- 
minal, or  the  terminal  to  the  road  department,  there  should  be  a 
continuous  control  over  the  individual  car. 

The  terminal  has  been  likened  to  the  neck  of  a  bottle :  No 
matter  what  is  the  capacity  of  the  bottle,  it  can  only  be  filled  or 
emptied  in  accord  with  the  flow  through  the  neck.  If  there  is 
any  obstruction  in  the  neck,  or  any  obstruction  in  the  terminal, 
.movement  ceases. 

A  number  of  years  ago,  I  maintained  that  the  railroad  should 
appreciate  the  fact  that  the  terminal  was  a  great  deal  like  the  first 
and  last  processes  in  a  manufacturing  plant.  No  matter  v/hat 
may  be  the  efficiency  of  the  intermediate  machinery,  that  ef- 
ficient machinery  is  valueless  unless  the  m^anufacture  is  begun 
and  continued  to  final  completion,  so  that  the  product  is  market- 
able and  can  be  placed  in  a  market  at  a  reasonable  profit. 

Although  it  is  true  that  every  car  that  is  loaded  is  not 
handled  in,  or  out,  or  through  a  terminal,  yet  the  fact  remains 
that  using  the  car  as  a  unit,  there  are  more  terminal  movements 
than  there  are  car  units,  and,  as  every  movement  is  an  inde* 
pendent  movement,  switching  being  performed  as  per  the  instruc- 
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tiohs ' exhibited  on  the  way-bill,  and  transferred  by  records  to  the 
agent  and  yard  master,  any  delay  in  the  transfer  of  instructions 
results  in  delay  to  the  car.  -  ' 

'  We  all  know  that  a  railroad  is'  obligated  to  receive  freight 
when  it  is  accompanied  by  proper  billing  instructions,  with  the 
further  obligation  for  transporting  all  freight  in  a  reasonable 
manner  to  billed  destination ;  transportation  being  followed  by 
the  placement  of  the  car  in  a  reasonable  position  for  unloading, 
and  that  the  railroad,  to  the  end  of  protection  of  its  revenue  must 
introduce  such  rple.s  and  regulations  as  will  protect  the  revenue 
and  establish  the  record  of  delivery.  Cars  moving  between  sta- 
tions in  road  service  are  accompanied  either  by  revenue  billing 
or  card  way-bill.  They  are  in  trains  in  charge  of  conductors, 
but  when  they  arrive  at  the  terminal  the  car  is  no  longer  ac- 
companied by  the  way-bill.  Therefore,  the  necessity  for  an  or- 
ganization to  the  end  that  the  contract  referred  to  may  be 
carried  out  w^ithin  the  minimum  time,  or  there  is  increased  ex- 
pense to  the  railroad. 

The  first  problem,  therefore,  at  the  terminal  is  the  organi- 
zation of  a  system  of  records  that  will  in  no  way  delay  the  car 
in  its  movement,  but  will  convey  the  necessary  information  to 
the  end  of  a  check,  so  that  the  agent  can  instruct  for,  and  later 
establish  delivery,  it  always  being  understood  that  the  agent's 
instructions  must  be  transmitted  to  the  yard  master.  There- 
fore, I  have  maintained  that  the  first  necessity  to  the  end  of  ter- 
minal service  is  the  establishment  of  a  record  for  the  use  of 
the  agent  in  charge,  the  agent  being  held  to  responsibility  for 
the  conveyance  of  all  necessary  information  to  the  yard  master 
and  his  subordinates,  with  one  object  in  view — the  continuation 
of  service  to  the  end  of  the  fulfillment  of  the  railroad's  obligation 
for  transportation. 

My  thought  has  been  that  the  terminal  should  be  organ- 
ized in  harmonious  relationship  to  the  organization  of  the  road 
department ;  that  each  terminal  should  have  an  independent  or- 
ganization, reporting  to  an  independent  head,  he  reporting  direct- 
ly to  the  General  ^Manager. 

In  road  service,  there  is  a  complete  system  of  reporting.  In 
terminal  service  the  system  of  reporting  is  incomplete,  and  as  a 
rule  the  reports  are  made  to,  or  through  the  road  official.  It  has 
been  demonstrated  that  by  the  introduction  of  a  proper  record 
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book  at  terminals,  in  which  arc  entered  each  and  c^ery  day  eveiy 
car  received  for  local  delivery,  and  every  car  received  with  the 
privilege  of  distribution,  or  reconsig-nment,  or  rcshipment,  with 
the  proper  checking-  and  reporting,  that  if  salaries-  are  estab- 
lished to  the  end  of  the  employment  of  intelligent  car  service 
clerks  and  delivery  clerks,  that  an  ever-present  supervision  has 
been  maintained  over  the  movement  of  the  car,  the  yard  master 
receiving  the  necessary  instructions  for  switching.  And  there  is 
no  reason  why  a  system  could  not  be  established  where  every  car 
in  through  service,  handled  in  the  terminal,  and  every  car  handled 
through  divisional  points,  could  not  be  recorded  and  checked,  so 
that  any  car  delayed  beyond  24  hours  will  be  reported  delayed, 
with  an  additional  report  of  all  cars  delayed  beyond  48  hours,  to 
be  made  to  the  central  offices. 

Your  worthy  president,  through  actual  supervision  of  the 
movement  of  cars  in  his  territory,  determined  some  seven  years 
ago  that  a  proper  check  of  cars  to  the  end  of  reports  to  his 
yard  masters  and  train  masters  at  local  points,  materially  re- 
duced the  expense  of  the  switching  service  on  his  division,  finally 
realizing  that  if  he  could  develop  engine  delay  amounting  to 
30  minutes  a  day,  that  he  was  justified  in  employing  a  sixty  dol- 
lar clerk  to  make  the  necessary  check  and  convey  necessary  in- 
formation. And  I  have  in  mind  another  superintendent  who  fully 
realized  that,  as  the  delivery  clerks  could  not  be  constantly  super- 
vised, it  was  necessary,  to  the  end  of  his  conservation  of  switch- 
ing expense,  to  employ  intelligent  clerks  and  pay  them  a  proper 
salary,  with  the  full  understanding  that  once  employed  they 
could  not  be  transferred  for  one  year. 

This  superintendent,  and  a  number  of  other  superintendents, 
have  always  agreed  with  me  that  "Jim"  Hill  was  right.  That 
the  service  of  the  railroad  in  the  terminal  would  never  be  satis- 
factory until  the  terminal  is  organized,  and  in  the  organization 
of  the  terminal  the  necessities  of  the  patrons  of  the  terminal 
should  be  fully  understood.  That  they  must  be  studied,  and 
there  must  be  a  system  of  records  which  will  enable  the  of- 
ficial in  charge  to  properly  supervise  the  movement  of  cars  in  the 
terminal. 

During  the  last  twenty  years  there  has  been  a  gradual  im- 
provement in  the  understanding  of  terminal  necessities,  and 
here  and  there  throughout    the    country    we    find    terminals  in 
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charge  of  a  general  agent,  or  in  charge  of  a  superintendent  of 
terminals,  they  having  authority  over  the  entire  terminal;  not 
only  in  authority  as  the  representatives  of  the  comptroller  or 
auditing  department  for  the  collection  of  moneys,  but  in  au- 
thority over  the  terminal  organization.  And  we  also  find  on 
the  independent  belt  lines  a  better  understanding  of  the  pos- 
sibilities of  service.  But,  in  neither  the  terminal  or  on  the 
belt  lines  do  we  find  a  uniform  understanding  of  the  possibili- 
ties of  improved  service  through  the  practical  application  of  the 
demurrage  rules  that  are  common  at  the  present  time  to  the  whole 
country. 

The  greatest  failure  in  the  understanding  of  the  demurrage 
'rules  by  the  railroads  at  terminals,  is  their  failure  to  understand 
the  benefits  that  can  be  derived  in  improved  service  by  the  con- 
structive placement  of  cars.  It  is  the  pressure  on  the  car  al- 
ready placed,  to  the  end  of  that  car's  unloading,  that  results  in 
continuous  movement  of  the  car  and  relieves  congestion  not  only 
at  the  terminal  itself,  but  on  the  division  of  the  railroad  feeding 
the  terminal. 

But,  granting  that  the  railroads  have  not  fully  realized  their 
obligation  to  complete  their  terminal  organization,  it  must  be 
remembered  that  the  railroads  themselves  are  badly  handicapped 
because  consignees  are  protected  by  present  laws,  and  by  of- 
ficials in  many  States,  in  their  insistence  that  all  the  obligation 
for  service  is  with  the  railroad,  there  being  a  failure  to  under- 
stand the  inter-dependent  relationship  in  the  entire  movement 
of  the  car.  And  a  car  moves  on  a  private  siding  just  as  well  as 
it  moves  in  the  terminal  or  on  the  main  line,  and  the  car  cannot 
move  properly  on  the  siding  unless  the  siding  is  properly  organ- 
ized ;  unless  the  consignee  has  so  prepared  his  siding  with  road- 
ways, runways,  warehouses,  etc.,  to  unload  the  car  within  the 
physical  time  necessary  for  its  unloading.  It  is  the  failure  of 
everybody  in  inter-dependent  interest  in  service  to  appreciate 
the  fact  that  everyone  must  do  the  best  they  can  to  remove  the 
bar  from  the  continued  movement  of  the  car,  and  consignees 
should  not  be  protected  in  their  demands  for  supplementary 
service  that  w^as  not  contemplated  in  the  original  contract ;  that 
consignees  should  realize  that  unless  a  car  can  be  immediately 
placed,  there  must  be  one  or  two  additional  switches,  and  that 
the  general  public  bears  the  expense  of  those  additional  switches. 
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Consignees  haven't  the  right  to  demand  that  the  railroad  should 
supplement  their  deficiencies,  and  consignees  should  remember 
that,  in  accord  with  the  up-building  of  their  own  business,  in 
accord  with  the  increased  volume  of  business  transacted,  they 
must  improve  the  conditions  surrounding  their  sidings ;  that  a 
business  that  increases  its  output  20.  40,  50  or  100  per  cent, 
without  an  increase  in  the  facilities  for  loading  and  unloading, 
is  adding  a  burden  to  service ;  a  burden  that  should  be  accepted 
by  themselves,  and  if  accepted  by  themselves  would  result  m 
benefits  to  themselves.  The  old  insistence  that  because  of  the 
volume  of  business  being  of  importance  to  the  railroad,  the 
railroad  should  perform  additional  and  unwarranted  service, 
should  be  fully  exploded,  to  the  end  of  an  understanding  and  of 
rulings,  and,  if  necessary,  of  laws  denying  that  additional  service 
at  the  regular  rate. 

To  me  it  seems  as  if  rebating  has  been  eliminated,  excepting 
in  relationship  to  unwarranted  and  supplementary  additional 
service,  and  it  is  my  thought  that  it  should  be  as  well  eliminated 
in  additional  service  as  in  repayment  of  moneys  under  the  old 
dispensation. 

I  have  noted  with  a  great  deal  of  interest,  that  the  Inter- 
state Commerce  Commission,  in  its  later  rulings,  has  exhibited 
a  knowledge  of  certain  conditions  surrounding  terminal  service 
that  is  most  gratifying.  Witness  their  decision  in  the  Detroit 
Reconsigning  Case.  Witness  their  decision  in  the  California 
Case.  Witness  their  decision  which  applied  purely  to  the  inter- 
change of  cars  between  railroads,  in  which  they  stated  that  a 
railroad  was  obligated  to  perform  its  service  in  accord  with  the 
contract,  making  deliveries  to  connecting  lines  even  where  the 
connecting  line  fail  in  an  appreciation  of  the  rights  of  owner- 
ship in  the  car,  and  notifying  the  railroads  that  they  must  for- 
mulate some  rule  or  regulation  to  the  end  of  re-taking  their  cars. 
The  railroads,  so  far.  have  been  unable  to  formulate  that  rule  or 
regulation,  and  it  is  because  of  the  inter-dependent  relationship 
in  the  interchange  of  cars  between  railroads,  and  the  inter- 
dependent relationship  between  the  railroad  and  its  patrons,  with 
the  further  obligation  that  the  railroads  must  furnish  cars  for 
loading  to  all  points  exhibited  in  their  regular  and  concurrent 
tariffs,  that  I  hope  the  Commission  will  finally  realize  that  in 
conducting  their  investigations   to  the  end  of  determining  just 


what  the  existing  conditions  are,  they  must  not  only  investigate 
the 'iservice  as  towards  the  consignee,  bnt  the  service  in  inter- 
•chang-e  of  cars  between  railroads,  particularly  in  relationship  to 
the  interchange  of  cars  under  the  Per  Diem  Rules  as  recom- 
mended by  the  American  Railway  Association. 

The  Per  Diem  Rules  pre-suppose  that  each  railroad  will 
<leliver  cars 'to  each  of  its  connections  on  tracks  arranged  for, 
known  as  interchange  tracks.  That  is,  that  each  railroad  will 
liave  a  track  upon  which  to  make  delievery  of  cars  billed  through 
to  connections.  If  each  railroad  has  a  track  for  delivery  to  con- 
nections, there  will  be  two  interchange  tracks,  and  there  ought 
to  be  two  interchange  tracks  if  the  volume  of  business  warrants 
it.  If  not,  then  there  should  be  thoroughly  defined  rules  in  re- 
lation to  the  use  of  one  interchange  track,  and  if  it  is  impossible 
to  arrange  for  actual  physical  connection,  the  railroads  being 
forced  to  deliver  through  or  over  intervening  switching  rails, 
the  delivering  line  running  through  the  connection  and  placing 
cars  in  the  yard  of  said  connection,  then  the  responsibility  of  the 
receiving  line  in  regard  to  reasonable  facilities  for  receipt  of  cars 
should  be  defined. 

The  American  Railway  Association  agreement  provides  that 
€ach  railroad  must  place  cars  on  the  interchange  track  accom- 
panied by  interchange  report  to  be  signed  by  the  agent  of  each 
company;  the  cars  must  pass  inspection,  and  must  be  accompa- 
nied by  proper  data  for  forwarding.  •  Any  failure  on  the  part  of 
the  railroad  to  so  arrange  that  cars  will  move  continuously.  Re- 
sults in  congestion  on  the  tracks  of  the  delivering  line,  bars 
the  free  movement  of  cars,  and  decreases  the  possibility  of  car 
efficiency. 

At  the  present  time,  many  terminal  engines  are  delayed  from 
two  to  six  hours  because  of  the  failure  of  the  connecting  line  to 
so  arrange  that  when  the  delivering  line  runs  through  the  con- 
nection to  the  end  of  placement  of  cars  on  the  tracks  of  the 
receiving  line,  there  are  no  tracks  on  the  receiving  line  on  which 
the  cars  can  be  immediately  placed. 

There  is  another  bar  to  the  movement  of  cars  through  ter- 
minals, and  that  is  the  unnecessary  detention  to  cars  that  are 
refused  by  the  consignee.  The  railroad  has  transported  the 
cars  in  good  faith,  fulfilling  the  contract  obligation.  Consignee 
refuses  the  car.     The  agent  notifies  the   Freight  Claim  Agent, 
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who  takes  the  matter  up  with  the  shipper,  and  before  disposition 
is  provided  for,  the  car  remains  on  track  lo,  20,  30,  50  and  100 
days.  \'ery  often  the  shipper  abandons  the  car.  Very  often 
it  is  impossible  to  obtain  a  positive  refusal  of  the  car,  or  a  definite 
abandonment  of  the  car,  the  final  result  being  a  long  delay  to  the 
car  before  the  sale  of  the  lading-. 

The  laws  of  many  States  prohibit  the  sale  of  lading  until 
after  the  same  has  been  duly  advertised  for  a  long  period  of 
time. 

There  is  another  prolific  source  of  car  delay,  and  that  is 
through  the  present  methods  of  commission  men  handling  per- 
ishable freights,  who  assume  the  right  to  withhold  cars  from 
the  market,  always  provided  the  car  is  held  on  a  rising  mar- 
ket, there  being  authentic  cases  of  delays  of  10,  20,  30,  40  and 
50  days,  the  delay  resulting  in  increased  expense  to  the  rail- 
road, the  shipper  and  the  general  public,  and  additionally  re- 
sulting in  the  marketing  of  the  lading  after  it  has  deteriorated  in 
food  value. 

It  is  my  thought  that  if  the  shipper  was  relieved  from  re- 
sponsibility excepting  for  the  gathering,  draying  and  loading, 
and  if  the  consignee  was  held  to  responsibility  for  the  imme- 
diate payment  of  freight  charges,  and  in  case  of  failure  to  pay 
that  the  railroad  should  be  held  to  responsibility  for  the  sale  of 
the  lading  for  whoever  it  might  concern,  the  result  would  be  a 
larger  consumption  of  fruits  and  vegetables,  to  the  benefit  of 
the  health  of  the  general  public,  and  it  would  conserve  the 
interest  of  the  shipper — because  his  consignments  would  be  sold 
wdiile  they  were  still  marketable — and  would  conserve  the  revenue 
of  the  railroad,  in  exchange  for  which  the  railroad  would  be 
forced  to  perform  additional  service  as  salesman  for  all  parties 
in  interest.  Without  exception,  all  officials  in  charge  of  termi- 
nals know  that  there  are  many  cars  delayed  each  year  until  the 
lading  is  decayed,  the  billed  consignee  denying  his  responsibility 
because  of  his  ultimate  refusal  of  the  car. 

The  courts,  in  sustaining  the  right  of  the  railroad  to  make 
a  demurrage  charge,  have  invariably  sustained  the  rules  because 
of  the  interest  of  the  general  public.  They  have  ruled  that  a  de- 
murrage charge  is  an  accessorial  charge,  and  it  cannot  lie  unless 
the  transportation  obligation  has  been  fulfilled,  and  the  car  has 
been  properly  tendered  to  the  consignee  ;  the  consignee  then  de- 
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laying  the  unloading  beyond  a  reasonable  time,  becomes  subject 
to  a  reasonable  charge,  which  is  in  the  nature  of  a  penalty  for 
breach  of  contract.  And  it  seems  to  me  that  the  same  principle 
could  be  maintained  when  giving  consideration  to  hygienic  neces- 
sities, and  the  marketing  of  perishable  freights  within  a  reason- 
able time  after  the  railroad  has  performed  its  obligation  for  trans- 
portation and  made  proper  tender  to  the  consignee. 

Something  must  be  done,  because,  under  present  conditions, 
it  is  hardly  possible  that  the  railroads  can  maintain  their  relative 
relationship  to  the  increased  tonnage  which  is  being  offered 
them.  The  prosperity  of  the  United  States  is  dependent  upon 
the  movement  of  the  products  of  the  United  States,  whether 
agricultural  or  manufacturing.  No  country  was  ever  prosper- 
ous that  failed  in  developing  its  transportation  agencies,  and  no 
country  was  ever  prosperous  prior  to  the  days  of  steam  except 
the  country  whose  channels  of  trade  lay  along  the  rivers,  the 
seas  and  the  oceans.  Reasonable  transportation  before  the  days 
of  steam  was  entirely  dependent  upon  water  grade  conditions. 
Steam  provided  a  means  for  the  development  of  roads  that  could 
serve  the  uplands,  and  the  development  of  the  railroads  of  the 
United  States  has  equalized  conditions  throughout  the  whole 
United  States. 

But,  in  the  early  days  of  the  twentieth  century,  it  becom- 
ing plain  to  the  people  of  the  country  that  it  is  not  only  the 
railroads  that  must  be  developed  to  the  end  of  caring  for  the 
transportation  of  lading,  but  it  is  also  the  rivers,  and  both  must 
be  developed  along  intelligent  lines  to  the  end  of  an  under- 
standing of  needed  service,  and  the  protection  of  the  transpor- 
tation agencies  as  long  as  they  maintain  reasonable  service,  with 
a  further  understanding  that  the  law  of  contract  must  prevail, 
and  that  the  underlying  obligation  of  all  parties  in  interest  is 
the  old  Cartage  or  Drayage  Law,  upon  which  is  superimposed 
congressional  and  legislative  enactments.  And  all  congressional 
and  legislative  enactments  should  be  along  the  line  of  least  re- 
sistance, to  the  end  of  holding  everybody  to  equal,  but  not  always 
identical  responsibility. 

The  Supreme  Court  of  the  United  States,  in  the  Carmack 
Amendment  Case,  No.  215,  October  Term,  19 10,  Atlantic  Coast 
Line  Railroad  Company  vs.  Riverside  IMills,  held  that: 

"It  is  obvious,  from  the  many  decisions  of  this  Court,  that 
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there  is  no  such  thing  as  absolute  freedom  of  contract.  Con- 
tracts which  contravene  pubHc  poHcy  cannot  be  lawfully  made  at 
all,  and  the  power  to  make  contracts  may  in  all  cases  be  regu- 
lated as  to  form,  evidence,  and  validity  as  to  third  persons.  The 
power  of  the  government  extends  to  the  denial  of  liberty  of  con- 
tract to  the  extent  of  forbidding  or  regulating  every  contract 
which  is  reasonably  calculated  to  injuriously  affect  the  public  in- 
terests." 

It  is  a  mistake  to  imagine  that  the  railroad  and  its  patrons 
are  alone  in  interest  in  the  transportation  obligation.  The  rail- 
roads and  their  patrons  are  in  error  when  they  assume  to  make 
special  agreements  which  contravene  public  policy.  There  is 
an  old  saying,  that  of  "hewing  to  the  line,  let  the  chips  fall 
where  they  may."  That  might  have  been  a  good  doctrine  in  the 
old  davs,  but  in  these  days  it  depends  upon  whom  the  chips  fall. 
It  is  all  right  between  two  of  the  interested  parties,  but  how 
about  the  third?  And  it  is  my  thought  that,  as  the  Interstate 
Commerce  Commission  is  in  authority  by  virtue  of  the  Inter- 
state Commerce  Law,  and  as  the  intent  of  the  law  is  to  the  end 
of  such  investigations  that  a  determination  may  be  made  as  to 
mutual  responsibility,  that  is  one  of  the  burning  questions  of  the 
present  time  which  should  be  investigated  to  the  end  that  the 
countrv  generally  should  understand  that  the  railroads  have  not 
the  authoritv  or  the  power  to  introduce  necessary  rules  and  regu- 
lations to  free  the  movement  of  the  car,  and  that,  as  the  railroads 
are  being  regulated  to  the  end  of  improved  car  movement,  their 
patrons  should  be  treated  in  exactly  the  same  manner  as  the  rail- 
roads, to  the  end  of  such  necessary  rules  and  regulations  that 
both  may  serve  the  general  public  properly, 

I  don't  know  whether  I  am  old-fashioned  enough,  or  new- 
fashioned  enough  to  believe  that  a  railroad  in  these  days  can 
only  be  benefited  by  the  exploitation  of  the  business  of  the  com- 
munity which  it  serves.  In  other  words,  that  the  main  object 
of  the  railroad  today  is  to  so  perform  service  that  the  pub- 
lic can  increase  its  tonnage  output,  so  that  the  railroads  will  have 
additional  tonnage  to  handle.  And,  looking  over  the  past,  I  find 
that  in  the  early  days  of  railroading,  when  the  railroad  trans- 
ported a  car  from  station  A  to  station  B,  if  the  lading  was  not 
immediately  unloaded  from  the  car  by  the  consignee,  the  railroad 

81 


unloaded  thd'lzfdihg  on  the  ground  and  threw  a  tarpaulin  over  it 
and  took  the  car 'for  the  service  for  which  it  was  built. 

That  was  the  old  Drayage  or  Cartage  law.  The  contract 
was  clean-cut.  The  railroad  was  protected  in  confining  itself 
to  transportation.  Later,  for  reasons  best  known  to  the  railroad 
officials  of  30  or  40  years  ago,  special  privileges  were  granted  to 
consignees,  and  among  the  special  privileges  it  was  conceded 
that  the  consignee  could  hold  the  car  for  his  convenient  unload- 
ing, and  that  resulted  in  special  switching,  and  finally  in  an  ex- 
hibit of  delayed  car  movement  and  congested  terminals.  In 
1888,  the  conditions  were  so  disastrous  to  everybody  that  the 
railroads,  in  fear  and  trembling,  introduced  car  service  rules 
(now  know  as  demurrage  rules).  But  the  rules  are  limited  in 
their  scope,  and  can  only  partially  cure  the  present  evils. 

Taking  it  by  and  large,  a  survey  of  the  present  situation  is 
encouraging,  because,  during  the  past  ten  years  there  has  been 
a  gradual  improvement  in  the  understanding  of  the  patrons  of 
the  railroads  of  their  own  necessities  for  service,  together  with 
a  gradual  understanding  that  the  service  to  them  individually  is 
dependent  upon  their  organization  to  the  end  of  their  immediate 
receipt  of  cars,  and  the  imloading  of  their  cars  within  a  reason- 
able time. 

The  Interstate  Commerce  Commission  is  gradually  attaining 
to  an  understanding  of  some  of  the  terminal  evils,  and  I  am  en- 
couraged to  believe  that,  in  accord  with  the  understanding  of 
the  Interstate  Commerce  Commission,  the  railroads,  their  patrons 
and  the  general  public,  many  of  the  present  evils  will  be  eradi- 
cated, and  the  vehicle  for  service  on  a  railroad  w^ill  be  used  in 
service,  and  not  for  storage.  Because  the  railroad  car  is  as  well 
a  warehouse  on  wheels  when  standing  on  the  tracks  of  the  rail- 
road because  the  railroad  is  unable  to  make  delivery,  as  it  is  a 
warehouse  when  standing  on  the  tracks  of  the  consignee  for  un- 
loading. When  the  sitution  is  thoroughly  understood,  it  will  be 
demonstrated  that  there  is  a  decreased  expense  to  the  consignee 
when  cars  ai^e  promptly  unloaded  because  of  the  regularity  of 
service;  and  that  decrease  in  expenses  will  be  exhibited  in  ther 
charge  per  ton  for 'loading  and  unloading;  in  discounts,  and  in 
stock  on  hand.  The  expense' of  transportation 'is  nof  confined 
to  the  freight,  or  switching,  or  demilrrage  charges.  It  must  be 
considered  in  accord  with  the  payments  made  for  transportation^ 
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and  delay  in  transportation  which  rcsuhs  in  an  increase  in  fixed 
charges  acconnt  for  the  condiicting  of  any  husincss.  , 

The  practice  of  reconsigning,  distrihnting  and  billing  of- 
cars  for  a  market  are  present  necessities  in  order  to  properly 
conduct  the  business  of  the  country,  but  the  time  allowances  and 
the  privileges  should  be  in  accord  with  the  needs  of  business.  The 
great  difficulty  in  administration  is  in  determining  the  line  of 
demarcation — in  determining  what  should  be  allowed,  and  what 
is  an  unnecessary  allowance. 

It  must  be  conceded  that  everybody  in  interest  must  be  su- 
pervised. That"  it  is  not  only  the  railroads  which  must  be  con- 
trolled, but  it  is  the  railroads'  patrons,  and  the  control  over  the 
railroads  and  their  patrons  must  always  be  considered  in  the 
interest  of  the  third  party.  Therefore,  it  is  not  only  necessary 
to  consider  the  law  as  it  must  be  applied,  but  equity  practice 
should  be  established.  And  additionally,  every  rule  and  regula- 
tion that  applies  to  transportation  should  be  considered  in  re- 
lationship to  expediency.  Something  cannot  be  done  in  no- 
time.  The  necessary  time  should  be  provided  for.  Additionally ,. 
supplementary  service  can  never  be  performed  at  no  expense. 
The  law  says  that  nothing  can  be  done  in  no  time ;  that  no  con- 
veyance of  property  rights  can  be  made  without  an  equivalent. 
And  the  courts  have  invariably  maintained,  in  giving  considera- 
tion to  transportation  obligations,  that  individual  convenience  is 
subservient  to  the  public  good. 

The  present  demurrage  rules,  with  the  exception  of  the 
average  rule,  are  practically  a  comprehensive  digest  of  the  obli- 
gation of  the  railroads  and  their  patrons,  as  far  as  they  go. 
They  give  consideration  to  the  literal  letter  of  the  law,  and  it  is 
true  that  they  give  consideration  where  consideration  is  not  al- 
ways warranted.  But,  the  framers  of  the  rules  fail  in  an  ap- 
preciation of  the  fact  that,  as  the  demurrage  charge  is  in  the 
nature  of  a  penalty  for  breach  of  contract,  it  partakes  of  the 
nature  of  a  police  law,  and,  consequently,  consideration  should 
be  given'  to  mitigating  circumstances  under  untoward  condi- 
tions.     ., 

In  regard  to  the  average  rule,  I  have  always  maintained 
that  it  is  a  step  backward. ,  That  it  is  a  rule  that  can  be,  and  is- 
used  to  the  end  of  unnecessary  detention  to  certain  specified  cars,- 
that  detention  being  entirely  within  the  control  of  the  consignee 
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or  consignor.  Under  the  average  rule,  car  efficiency  is  not 
maintained,  and  cars  are  abused  by  certain  patrons  of  the  rail- 
roads in  their  service,  without  compensation.  The  average  rule  is 
a  special  contract,  and  is  in  contravention  to  the  decision  of  the 
Supreme  Court  of  the  United  States,  as  rendered  by  said  court 
in  Opinion  215,  in  relation  to  the  Carmack  Amendment. 

To  summarize :  All  bars  to  service  at  terminals  should  be 
removed  by  comprehensive  rules  and  regulations  pertaining  to 
interchange  of  cars  between  railroads.  All  bars  to  service  should 
be  removed  by  comprehensive  rules  governing  delivery  to,  and 
receipt  of  cars  from  consignees  and  consignors.  All  bars  to 
service  should  be  removed  by  necessary  changes  in  the  present 
laws  which  will  allow  the  railroads  to  re-take  their  cars  for  the 
use  of  their  patrons  generally  when  consignees  refuse  to  receive 
a  car,  and  consignor  unnecessarily  defers  furnishing  disposi- 
tion. All  bars  should  be  removed  in  the  movement  of  cars  spe- 
cially used  in  the  handling  of  perishable  freights  by  the  passage 
of  necessary  laws  relieving  the  railroads  of  the  necessity  for 
holding  perishable  freights  until  the  value  of  the  lading  has  ma- 
terially decreased. 

Burdensome  rules  and  regulations  mitigate  against  the  com- 
mon interest  in  proportion  to  the  volume  of  the  business  handled, 
and  as  the  volume  of  the  business  of  the  railroads  is  increasing, 
present  abuses  will  increase  unless  a  remedy  is  applied.  The 
underlying  laws — the  laws  of  merchants — the  laws  that  obtain 
in  the  transaction  of  commercial  business,  should  as  well  obtain 
in  the  regulation  of  the  railroads,  and  should  as  well  be  recog- 
nized to  the  end  of  proper  regulation  of  the  railroads,  as  they  are 
recognized  in  the  ordinary  business  transaction  between  indi- 
vidual citizens. 

TONNAGE  OF  PITTSBURGH  DISTRICT 

Year.  Railroad.  River.                    Total 

1897 36,679.415  7.318.366  43,997.781 

1898 39.387.925  7.407.243  46,795.168 

1899 49.475,211  9.181,486  58.656,697 

1900 57,005.465  8,813.166  65,818,631 

1901 64,125,000  9.100.000  73.225,000 

1902 78,950,000  10.900,000  89,850,000 

1903 79.750.000  10.673.394  90,423.394 

1904 77,750,000  8,209,356  85,959,356 
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Year.  Railroad.                  River.  Total 

1905 92,000,000  11,023,928  103,023,928 

1906 113,000,000  9,000.000  122,000,000 

1907 146,798.351  14.395.816  161,194,167 

1908 104.500,508  11,454,895  ^15.955.403 

1909 145.580.388  12,426,154  158,006,542 

1910 156,301,531  11,431,737  167,733,268 

191 1 152.073,897  12,519,776  164,593,673 

The  tonnage  figures  for  1912  have  not  yet  been  compiled, 
but  from  reports  received  it  will  be  equal  to,  if  not  greater,  than 
19 10  tonnage. 

(Statement  furnished  by  Ira  S.  Bassett,  Trafiic  Alanager, 
Pittsburgh  Chamber  of  Commerce,  January  20th,  191 3.) 

PRESIDEXT:  Gentlemen,  when  I  read  the  advance  copy 
of  this  paper,  I  put  down  in  writing  what  I  considered  the  un- 
derlying principles  therein  and  I  will  read  them : 

First :  Terminal  organization,  with  proper  records,  are 
essential  to  efficient  service. 

Second : — Improved  service  can  be  had  by  the  practical  ap- 
plication of  present  demurrage  and  per  diem  rules. 

Third  : — Detentions  to  cars  by  reason  of  delays  in  unload- 
ing cause  irregular  service  and  impaired  car  efficiency. 

Fourth : — Persons  responsible  for  delays  in  releasing  cars 
share  wuth  the  Railroad  Companies  the  responsibility  for  car 
shortage. 

As  you  discuss  this  question  I  would  be  glad  if  you  would 
touch  upon  these  points. 

I  think  it  would  be  of  interest  to  the  Club  to  have  me  first 
call  upon  the  Superintendent  of  the  "model"  railroad  of  which 
we  have  heard  tonight,  and  I  will  therefore  call  upon  INIr.  F.  R. 
]\IcFeatters. 

MR.  F.  R.  :\IcFEATTERS  :  :^>Ir.  President  and  Gentlemen 
— I  do  not  know  that  the  Union  Railroad  deserves  as  much  credit 
as  ]\Ir.  Prall  gave  us  for  good  work.  We  are  geographically 
situated  so  that  we  can  get  records  I  think  as  nearly  correct  as 
it  is  possible  to  get  them.  We  are  certainly  in  a  better  position 
for  per  diem  service  and  car  records  than  they  are  in  Chicago, 
if  ;Mr.  Prall  is  telling  us  the  truth  about  conditions  there. 

We  think  the  car  service  has  benefited  us.  and  I  have  had 
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some  notes  made   showing  where  we  think   it  is  of  advantage 
to  us. 

(i)  Bv  all  concerned  in  the  handling  of  cars  realizing  their 
interdependent  responsibility,  the  delay  to  the  individual  car  has 
been  materially  reduced,  also  the  average  detention  to  cars  as  a 
whole  has  diminished. 

(2)  Yard  switching  has  somewhat  diminished. 

(3)  Bv  having  an  independent  organization  which  controls 
all  reports  from  yard  clerks  and  yard  masters  relative  to  de- 
murrage, all  responsibility  is  removed  from  the  Superintendent 
and  we  are  able  to  get  reports  within  a  fraction  of  a  per  cent 
of  being  perfect. 

(4)  By  working  the  per  diem  and  car  record  department 
in  close  harmony  with  the  demurrage  department  we  are  able 
to  close  practically  all  open  records  and  pay  car  owners  all  per 
diem  due  them  in  the  current  month.  Handling  an  average  of 
100,000  cars  per  month,  our  open  records  in  the  car  record  de- 
partment at  the  end  of  the  month  average  about  40  cars.  About 
90%  of  these  can  be  adjusted  in  time  to  make  settlement  in  the 
report  for  the  following  month.  The  following  report  will  bear 
out  this  statement : 

June,  1912,  we  handled  17,681  B.  &  L.  E.  cars,  paying  car 
owners  in  the  current  month  $22,195.20,  in  subsequent  months 
$25.80  by  claim. 

April,  191 2,  13,134  P.  R.  R.  cars,  $12,882.10  per  diem  paid 
in  current  month,  $2.40  paid  on  claims. 

April,  191 2,  2,753  P-  &  L.  E.  cars,  $1,673.70  per  diem  paid 
in  current  month.  Si. 20  paid  on  claims. 

April,  1912,  3,985  B.  &  O.  cars,  $4,389.20  per  diem  paid  in 
current  month,  nothing  paid  by  claim. 

To  substantiate  the  correctness  of  our  demurrage  records 
would  advise  that  for  a  period  of  two  years  we  assessed  $2,518.00 
demurrage  against  miscellaneous  shippers  and  consignees  under 
the  straight  rule,  and  of  this  amount  we  cancelled  only  S31.00  on 
account  of  error  in  record. 

PRESIDENT:  Is  Mr.  Hoffman,  Superintendent  of  Car 
Service  of  the  Pittsburgh  &  Lake  Erie  Railroad,  here?  If  not, 
is  there  any  one  here  who  will  speak  for  the  P.  &  L.  E.  on  this 
subject?    Mr.  Wendt? 

MR.  EDWIX  F.  WEXDT:     I  do  not  speak  for  the   Car 
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Service  Department  of  the  P.  &  L.  E.  R.  R.,  and  the  remarks 
which  I  make  will  be  along  general  lines. 

The  paper  of  the  evening  admits  of  very  extended  discus- 
sion, but  time  will  permit  of  reference  only  to  a  few  points.  Pri- 
marily, a  railroad  is  a  manufacturing  plant.  It  has  a  single  ob- 
ject, namely,  the  safe,  economical  and  expeditious  movement  of 
traffic.  Xow  you  will  notice  that  the  primary  object  of  the  rail-' 
road  is  the  movement  of  traffic.  The  object  is  not  the  safe  hous- 
ing of  traffic  or  the  economical  housing  of  traffic  in  ivarehouses; 
but  the  sole  object  of  the  railroad  as  a  manufacturing  plant  is  ta 
move  traffic  safely,  economically  and  expeditiously. 

The  terminal  is  one  of  the  important  elements  of  the  railroad^ 
and  terminal  expenses,  under  present  day  traffic,  is  very  large 
in  proportion  to  the  whole  expense.  In  order  to  operate  a  ter- 
minal as  Mr.  Prall  would  like  to  see  it  operated,  it  is  necessary 
first  to  produce  a  terminal  which  can  be  operated  as  he  desires. 
There  are  three  steps  in  the  design  of  every  terminal.  First, 
somebody  must  dream  out  what  the  terminal  ought  to  be.  This 
is  called  the  conception  of  the  terminal.  Secondly,  somebody 
must  put  down  on  a  plan  the  design  of  the  terminal  which  has 
been  dreamed  out  by  the  one  who  conceives  it.  And  in  the  third 
place,  the  terminal  must  be  constructed.  After  it  is  constructed 
it  must  be  operated  strictly  in  accordance  with  the  design  ( if  the 
design  is  based  on  correct  principles  ) .  and  unless  it  is  operated 
in  accordance  with  the  principles  which  underly  the  design,  the 
economy  of  movement  \\'\\\  not  be  effected. 

It  is  therefore  necessary  to  find  some  way  by  which  ter- 
minals of  proper  design  can  be  produced.  This  is  difficult  be- 
cause in  many  instances  the  location  and  shape  of  the  particular 
real  estate  which  must  be  used  does  not  lend  itself  to  a  proper 
design.  Terminals  quite  generally,  I  think,  of  America  have  just 
grown  up.  like  Topsy  grew  up.  One  facility  was  added  to 
another.  The  business  increased  so  rapidly  that  it  was  impos- 
sible at  the  start  to  see  the  end,  and  therefore  the  design  as  origi- 
nally prepared  did  not  meet  the  necessities  of  the  development 
which  forced  itself  in  subsequent  years.  I  am  a  great  believer  in 
thinking  out  a  problem  before  actually  putting  money  into  con- 
struction, and  in  order  to  think  out  a  problem  one  has  to  get 
down  to  the  basic  principles  which  should  govern.  Mr.  Prall  has 
mentioned  a  great  deal  in  respect  to  the  difficulties  which  are  ex- 
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p^rienced  by  agents  and  yard  masters  and  shippers  and  con- 
signors, and  every  one  of  those  difficulties,  when  properly  under- 
stood; can  bC'  eliminated  by  the  execution  of  a  design  which  is 
thoughtfully  and  carefully  worked  out. 

Now,  with  respect  to  this  idea  of  a  separate  terminal  organi- 
zation, I  am  not  prepared  to  speak.  The  idea  looks  good  and  I 
believe  it  would  result  in  the  more  expeditious  movement  of  the 
traffic. 

,  One  more  point.  Terminals  are  very  expensive,  much  more 
expensive  that  the  greater  portion  of  the  people  realize.  In 
order  to  get  the  terminals  which  are  demanded  on  all  sides,  in 
order  to  produce  the  terminals  which  will  do  the  work  which 
ought  to  be  done  under  the  ])rinciples  laid  down  by  Mr.  Prall,  a 
large  amount  of  inone}'  will  be  required.  How  to  get  this  money 
is  a  great  problem,  because  of  the  relations  of  the  expenses  of 
a  railroad  in  this  present  year  to  the  gross  earnings.  I  want  to 
call  your  attention  to  three  very  important  points  with  regard  to 
this  matter  of  the  relation  of  expense  to  gross  earnings. 

In  1890  wages  consumed  37.71%  of  gross  earnings,  while 
in  191 1  wages  consumed  41.90%  of  gross  earnings. 

In  1890  dividends  consumed  28.37%  of  gross;  in  191 1  divi- 
dends consumed  24.27%  of  gross  earnings. 

In  1890  the  ton-mile  rate  paid  by  the  shipper  was  9.3  mills; 
while  in  191 1  the  ton-mile  rate  in  America  paid  by  the  shipper 
was  7.5  mills. 

Now,  in  order  to  condense  these  figures,  I  will  state  the 
facts  this  way:  From  1890  to  191 1  the  rate  of  return  received 
by  the  railroads  declined  from  9.3  mills  to  7.5  mills.  There  was 
a  steady  decline  for  the  21  years  given  in  the  statement.  Dur- 
ing this  same  time  there  was  a  steady  decline  in  dividends,  from 
28.37%  to  24.27%  of  gross  earnings.  In  other  words,  capital 
invested  in  railroads  is  steadily  receiving  less  and  less  year  after 
vear.  Wages  increased  from  37.71%  to  41.90%  of  gross  earn- 
ings. 

The  salient  ])oint  in  this  statement  is  the  fact  that  the  rail- 
roads are  receiving  less  and  less  year  after  year  for  the  service 
which  is  performed,  while  the  cost  of  performing  the  service  is 
going  up.  This  has  a  ver_\-  vital  relation  to  the  raising  of  cap- 
ital to  build  such  terminals  as  are  demanded  to  fulfill  the  obliga- 
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tions  of  a  railroad  in  accordance  with  the  basic  principles  laici 
down  in  the  paper  of  the  evening. 

PRESIDENT:  I  will  now  call  upon  Mr.  J.  F.  Chalfant, 
Chief  Clerk  of  the  Accounting-  Department,  P.  R.  R.,  to  speak 
for  the  P.  R.  R. 

MR.  J.  F.  CHALFANT :  Mr.  President  and  Gentlemen- 
It  was  only  this  afternoon  that  I  received  a  copy  of  Mr.  Prall's 
paper,  and  consequently  I  did  not  come  here  thoroughly  equipped 
to  engage  in  a  very  general  discussion.  In  listening  to  Mr. 
Prall's  remarks  and  the  reading  of  his  paper,  however,  I  gained 
the  impression  that  the  gist  of  it  aimed  particularly  at  super- 
vision, and  I  can  discuss  that  feature  of  it  only  from  the  stand- 
point of  a  demurrage  man. 

Without  casting  any  reflection  upon  the  demurrage  bureaus 
of  the  past,  which  have  been  abolished,  the  thing  that  impressed 
me  most  when  the  supervision  of  demurrage  fell  practically  upon 
my  shoulders  was  the  fact  that  in  the  past  the  records  had  not 
been  thoroughly  audited.  This  was  so  shown  by  the  fact  that 
when  the  reports  came  to  us  it  was  impossible  to  audit  50%  of 
them — and  I  do  not  think  I  am  overstating  the  number  when  I 
make  that  assertion.  It  was  necessary  to  send  them  back  to  the 
agents  and  ask  them  to  give  us  the  information  which  would  en- 
able us  to  determine,  for  instance,  what  the  free  time  was,  when 
the  free  time  began,  and  whether  demurrage  earnings  had  been 
properly  extended. 

Mr.  Prall  has  properly  stated  that  the  demurrage  rules  are 
law,  and  in  that  connection  I  w^ould  like  to  point  out  that  if 
there  is  not  proper  supervision  in  carrying  out  that  law,  it  must 
certainly  result  in  discrimination  in  cases  where  the  law  is 
strictly  enforced.  That  is  a  very  vital  point — proper  supervision 
to  see  that  the  rules  are  enforced,  which  may  result  in  the  ex- 
penditure of  money  to  get  the  records  necessary  to  enforce  the 
rules. 

There  is  nothing  in  Mr.  Prall's  remarks,  I  think,  in  which 
I  do  not  entirely  agree.  As  far  as  the  average  rule  is  concerned, 
I  have  always  felt  that  an  average  rule  was  a  good  rule  for  the 
shipper  who  desired  to  hold  cars,  but  a  mighty  poor  rule  for  the 
railroads.  And  in  making  that  statement  I  might  add  that  the 
present  average  rule  on  the  basis  of  debits  and  credits,  instead 
of  the  previous  average  rule  on  the  basis  of  hours,  was  intro- 
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duced  by  myself, — first  in  the  territory  of  the  New  York  and 
New  Jersey  Car  Demurrage  Bureau,  whence  it  spread  to  four 
other  car  demurrage  bureaus,  continuing  until  the  National  As- 
sociation of  Railway  Commissioners  took  up  the  matter  of  uni- 
form rules  and  handed  us  a  code  of  demurrage  rules  on  a  plat- 
ter, which  code  included  an  average  rule  on  the  basis  of  debit 
and  credit  days. 

As  to  Mr.  Prall's  remarks  regarding  the  making  of  proper 
laws  to  enforce  the  unloading  of  cars,  I  might  say,  as  a  matter 
of  information  to  those  who  are  not  already  aware  of  the  fact, 
that  a  bill  has  been  introduced  in  Congress  by  Representative 
Prouty  which  compels  carriers  to  unload  a  car  in  order  to  put 
it  into  service  if  the  consignee  fails  to  unload  within  five  days ; 
also  to  unload  a  car  that  has  been  loaded  by  a  shipper  if  he  fails 
to  give  shipping  instructions  within  five  days.  It  also  carries 
with  it  a  reciprocal  demurrage  feature,  the  carrier  being  liable 
to  the  shipper  for  all  actual  damage  sustained  for  failure  to 
furnish  a  car  for  a  shipment  within  five  days.  and.  in  addition, 
a  charge  of  $5.00  a  day  for  each  day  beyond  the  five  days;  pro- 
vided, however,  that  the  carrier  has  not  complied  with  the  pro- 
visions of  the  law  or  fulfilled  the  law  as  intended  by  the  bill ; 
that  is,  has  not  unloaded  cars  where  the  shipper  or  consignee 
has  failed  to  bill  forward  or  unload  within  five  days. 

I  think.  ]\Ir.  President,  that  is  about  all  I  have  to  say  on  the 
subject,  and  thank  you  for  the  opportunity. 

PRESIDENT:  Is  there  a  member  present  from  the  B.  & 
O.  who  will  speak  for  that  Company.  I  have  Mr.  Angell's 
name.     Possibly  he  will  speak. 

MR.  C.  P.  ANGELL :     I  would  like  to  be  excused. 

PRESIDENT :     Mr.  Deneke,  Agent,  B.  &  O.  R.  R. 

MR.  W.  F.  DENEKE :  I  did  not  come  prepared  to  dis- 
cuss this  question.  This  is  the  first  opportunity  I  have  had  of 
seeing  Mr.  Prall's  paper,  and  there  is  nothing  which  I  could 
suggest  that  would  improve  on  the  present  rule ;  therefore  I  am 
not  in  a  position  to  criticise  it.  Mr.  Prall  is  the  father  of  the 
present  rule  and  I  am  very  glad  to  have  heard  his  address  this 
•evening.  I  am  sorry  I  am  not  in  a  position  to  discuss  the  ques- 
tion as  freely  as  I  should  like. 

PRESIDENT:  I  notice  Mr.  Sheets,  of  the  Montour  Rail- 
road.    Ma\'  we  hear  from  him  ? 
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MR.  H.  E.  SHEETS:  This  is  entirely  unexpected,  I  am 
sure.  It  is  the  first  night  I  have  been  here  for  quite  a  number 
of  years.  I  have  not  made  a  study  of  this  subject  and  I  do 
not  know  that  I  could  present  anvthinj^  that  would  be  of  bene- 
fit. 

PRESIDENT:  I  will  call  upon  Mr.  Bihler,  Traffic  Man- 
ager of  the  Carnegie  Steel  Company,  who  is  always  ready  to 
talk  to  us. 

^IR.  L.  C.  BIHLER:  Mr.  President,  sometimes  I  am 
ready  to  talk.  But  on  an  occasion  like  this,  when  Mr.  Prall  is 
the  orator  of  the  evening,  I  want  to  confess  right  at  the  start 
that  I  am  dazed  and  unable  to  talk.  If  I  know  anything  about 
car  service,  it  is  because  Mr.  Prall  has  been  my  school- 
master and  with  many  a  "blow"  he  has  pounded  it  into  my 
hide. 

After  listening  to  him,  I  think  }'ou  will  agree  with  me 
that  he  is  a  sort  of  human  encyclopedia  of  information  and 
ideas  on  the  subject  of  car  service,  per  diem  and  terminal 
service. 

There  are  only  one  or  two  points  that  I  would  like  to  men- 
tion briefly.     To  take  the  heads  suggested  by  our  President : 

1.  "Terminal  organization  with  proper  records  are  essen- 
tial to  efficient  service."  I  do  not  believe  there  is  much  argument 
on  that  question.  Where  the  organization  does  not  exist,  you 
do  not  get  efficiency,  and  where  you  do  not  have  it,  you  ought 
to  have  it. 

2.  "Improved  service  can  be  had  by  the  practical  appli- 
cation of  present  demurrage  and  per  diem  rules."  Correct  also. 
You  have  got  to  have  system  and  run  it  through  right.  I  do 
not  want  to  refer  to  the  "model  road,"  because  enough  has  been 
said  on  that  subject.  Besides,  I  am  not  an  officer  of  the  road. 
They  have  got  to  carry  their  own  troubles. 

3.  "Detentions  to  cars  by  reason  of  delays  in  unloading 
cause  irregular  service  and  impaired  car  efficiency."  I  can  sub- 
scribe to  that,  because  I  have  been  through  the  mill  for  a  good 
many  years. 

4.  "Persons  responsible  for  delays  in  releasing  cars  share 
with  the  railroad  companies  the  responsibility  for  car  shortage." 
Amen. 

There  is  one  point  here  that  I   want  to   refer  to  in  Mr, 
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Prall's  paper,  on  page  8,  referring  to  consignees.  "They  must 
improve  the  conditions  surrounding  their  sidings ;  that  a  business 
that  increases  its  output  20,  40,  50  or  100  per  cent,  without  an 
increase  in  the  facihties  for  loading  and  unloading,  is  adding  a 
burden  to  service."  That  is  correct,  and  it  might  be  made  the 
subject  of  a  long  talk  on  how  some  people  do  not,  when  they 
build  a  new  plant  or  add  to  an  existing  plant,  tell  the  railroads 
anything  about  it.  There  are  a  few  railroads  throughout  the 
United  States  that  will  not  give  a  man  a  siding  until  he  shows 
them  the  capacity  of  his  plant  and  his  sidings  and  the  shipments 
which  he  expects  the  railroads  to  handle  for  him,  and  then  they 
both  plan  together  and  work  out  the  best  way,  and  then  that  is 
in  the  nature  of  a  private  terminal. 

When  it  comes  to  increasing  general  terminals,  if  the  men 
will  get  on  the  job  and  find  out  what  is  being  done  in  the  way 
of  additions  and  improvements  and  new  plants,  they  can  better 
see  what  is  up  to  the  railroads  to  provide  for  in  the  general  ter- 
minal. 

I  think  that  is  about  all  I  have  to  say. 

PRESIDENT:  I  notice  among  those  present  Mr.  E.  E. 
Zeigler,  who  was  for  many  years  Agent  of  the  Pittsburgh-Du- 
quesne.     Can  we  hear  from  him? 

MR.  E.  E.  ZEIGLER:  Mr.  President,  I  had  not  expected 
to  be  called  on.  I  hardly  know  where  to  begin,  but  I  just  care 
to  say  this :  I  see  so  many  young  men  that  I  am  highly  con- 
scious of  the  fact  that  I  am  the  oldest  man  in  the  room  and 
have  been  lined  u])  with  the  has-beens.  Many  of  you  will  want 
to  know  how  I  put  in  the  time.  A  gentleman  said  to  me  a  few 
days  ago,  a  farmer  down  the  Ohio  Valley  who,  having  reached 
a  reasonable  age  and  accumulated  a  very  modest  sum  of  money 
— which  I  have  not — sold  his  farm,  and  assuming  that  he  had  a 
modest  competency,  was  moving  around  in  the  country  as  he 
pleased.  A  gentleman  said  to  him :  "Mr.  Wilson,  you  seem  to 
be  most  vigorous  and  all  that.  How  do  you  put  in  your  time?" 
"Well,  sir,  I  will  just  tell  you  how  it  is.  I  just  set  and  think — 
and  sometimes  I  just  set." 

I  have  just  been  sitting  and  listening,  and  inasmuch  as 
anything  I  might  say  would  not  improve  the  car  service  rules, 
and  any  criticism  of  the  present  rules  would  not  be  proper  com- 
ing from  me,  I  will  tell  you  an  incident  of  the  long  ago.     I  have 
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known  Mr.  Prall  for  perhaps  twenty  years  or  near  it,  and  the 
tirst  time  I  met  him  was  at  Milwaukee  at  a  Freig^ht  Agents'  As- 
sociation meeting.  Being  something  of  a  lady's  man.  I  did  not 
attend  the  meeting,  hut  went  out  in  the  boat  and  (lanced  with 
the  ladies  and  put  in  the  day.  When  I  returned  to  the  hotel 
where  the  meeting  was  being  held,  not  unlike  this,  I  was  met 
by  an  old  agent  of  the  B.  &  O.  Railroad  calling  "Peebles,  Pee- 
bles!" I  thought,  "Goodness  me.  what  is  the  matter?  Has  the 
roof  fallen  in?"  I  said  "What  has  happened?"  Why  they  were 
discussing  the  car  demurrage  rules,  and  Peebles  said :  "Down 
in  Pittsburgh  we  collect  from  the  little  people  and  the  big  people 
don't  pay  anything."  "Well,"  I  said,  "you  get  that  corrected." 
The  next  day  when  the  matter  was  called  up  we  eliminated  that 
from  the  minutes  and  straightened  it  out,  and  I  thought  that  was 
the  end  of  it.  And  we  had  a  jolly  good  time,  because  Milwaukee 
is  a  good  town  to  have  a  good  time  in.  I  returned  to 
Pittsburgh,  and  forty-eight  hours  afterwards  a  gentleman, 
who  like  myself  has  passed  the  active  list,  and  who  has  passed 
away  now,  known  as  R.  P.,  sent  for  me.  You  all  know  how 
happy  you  feel  when  you  are  brought  into  your  superior's  of- 
fice and  he  gives  you  a  cigar  and  entertains  you  nicely  a  moment 
or  two  and  then  hits  you  like  this :  "Were  you  all  drunk  at 
^Milwaukee?"  "I  said:  "I  was  not.  I  am  a  ^Methodist.''  "Was 
Peebles  drunk?"  "I  can't  tell  you  that.  Like  yourself,  he  is  a 
Presbyterian  elder  and  }Ou  will  have  to  answer  for  that.  "But." 
I  said  seriously.  "]\Ir.  Pitcairn,  we  eliminated  that  objectionable 
feature  from  the  minutes."  "Yes."  he  said,  "You  told  the  truth 
the  first  day  and  lied  the  second." 

I  will  not  follow  that  line  of  thought  any  farther.  It  is  no 
care  of  mine.  However,  just  let  me  say  now  that  I  am  here  at 
the  invitation  of,  I  hardly  know  whom.  However,  I  am  pleased 
to  be  here,  and  I  want  to  repeat  what  I  believe  no  agent  in  this 
territory  wall  raise  objection  to,  that  no  man  in  all  this  country 
has  contributed  more  to  put  the  car  service  rules  on  a  working 
basis  that  !Mr.  Prall. 

PRESIDENT:  Gentlemen,  the  subject  is  now  open  for 
general  discussion  or  any  questions  you  may  wish  to  ask.  W  e 
will  be  glad  to  hear  from  any  one. 

:\IR.  H.  M.  HIPPLE:  :\Ir.  President.  I  believe  we  are  all 
agreed   tonight   that  terminal    facilities   and  terminal  conditions 
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are  not  ideal.  There  is,  however,  to  my  mind  a  very  important 
factor  which  has  not  been  emphasized  as  strongly  as  it  should, 
and  that  is  this :  There  is  no  one  factor  which  militates  so 
much  against  the  maximum  terminal  and  maximum  car  efficiency 
as  the  abuse  and  misuse  of  these  facilities,  and  of  the  equipment. 
In  some  cases  it  may  be  lack  of  co-operation,  but  whether  it 
is  abuse,  misuse,  or  lack  of  co-operation,  the  result  is  the  same. 

If  i  may  take  the  time,  I  should  like  to  give  an  illustration 
of  this:  During  the  month  of  March,  191 1,  with  normal  condi- 
tions obtaining  on  the  lines  of  the  Pennsylvania  Railroad,  we 
had  a  daily  average  of  132.000  railroad  cars  on  the  lines.  The 
total  freight  car  mileage  in  ^March.  igii.  was  115.000,000  miles 
in  round  figures.  Xo  unusual  conditions  obtained  and  the  cats 
made  an  average  of  something  like  twenty- four  miles  per  car 
per  day. 

In  March.  T012,  with  an  anticipated  coal  strike  hanging  over 
the  country,  when  all  concerns  were  anxious  to  get  a  stock  of 
coal  on  hand  and  the  mines  were  anxious  to  get  cars,  we  had 
an  average  of  only  120,000  railroad  cars  on  the  Lines  East  of 
Pittsburgh,  a  loss  of  12,000  cars.  These  120,000  cars  were  de- 
creased by  8.000  cars  standing  under  load,  held  for  delivery  into 
Xew  England  and  Canada,  on  accouiit  of  connecting  lines  being 
imable  to  accept,  due  to  continued  severe  weather  conditions. 

This  practically  reduced  the  available  railroad  cars  to  an 
average  of  112,000  cars  in  March,  1912.  as  opposed  to  132.000 
cars  in  ]\Iarch.  191 1.  a  loss  of  20.000  cars,  and  yet  in  March, 
191 2.  w^e  made  a  total  of  134.000,000  miles,  or  practically  18.- 
000.000  miles  more  than  during  ]\Iarch.  191 1,  and  this  was 
accomplished  simply  because  instead  of  holding  an  average  of 
50.000  cars  loaded  with  coal  at  the  eastern  terminals  (I  do  not 
mean,  of  course,  that  that  amount  was  held  on  the  Pennsylvania 
Railroad",  cars  were  released  and  the  railroads  were  able  to 
get  them  back  to  the  mines  promptly — the  mines  being  anxious 
to  get  out  as  much  coal  as  possible,  did  not  hold  the  cars  there 
unduly,  but  gave  them  prompt  loading. 

All  of  this  goes  to  show  that  if  shippers  and  consignees 
would  recognize  cars  as  vehicles  of  transportation,  rather  than 
storage  facilities,  lending  their  co-operation  to  the  railroads  to 
the  end  that  the  maximum  efficiency  be  secured  from  both  the 
terminal   facilities  and  the  equipment,  notwithstanding  the   fact 
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that  our  terminal  conditions  are  not  ideal,  it  will  be  found  that 
they  are  adequate  not  only  for  the  present  needs  but  to  take  care 
of  the  needs  for  some  time  to  come. 

PRESIDENT:  Will  any  one  else  add  a  word?  If  not,  do 
you  wish,  Mr.  Prall,  to  say  anything  in  conclusion  ? 

MR.  PRALL:  I  am  rather  inclined  to  think  that  the  gen- 
tlemen have  listened  to  me  about  as  long-  as  they  desire  to,  and 
I  am  simply  going  to  refer  to  the  statement  made  by  Mr.  Hip- 
pie. I  was  at  Indiana])olis  at  the  meeting  of  the  Indiana  Hard 
Wood  Lumber  Association.  A  representative  of  the  Indiana 
Commission  addressed  them.  And  he  took  up  the  question  of 
car  supply  and  stated  the  absolute  necessity  for  additional  cars, 
and  that  it  was  a  possibility  that  laws  would  be  passed  holding 
railroads  as  responsible  unless  they  so  equipped  themselves  that 
cars  could  be  furnished  upon  demand.  I  took  exception  to  that 
statement,  and  I  want  to  make  the  same  statement  here  that  I 
made  there,  that  is,  that  it  is  the  obligation  of  the  railroad  to 
give  reasonable  service  and  provide  itself  \vith  reasonable  equip- 
ment. But  no  law  could  ever  be  passed  that  would  hold  a  rail- 
road to  absolute  responsibilitv  for  furnishing  a  car  when  they 
did  not  have  the  cars  for  sale  for  service,  if  their  record  showed 
that  if  they  could  maintain  their  own  equipment  on  their  own 
rails  it  could  be  demonstrated  that  that  equipment  would  serve 
the  interests  of  their  patrons.  And  I  want  you  to  bear  that  in 
mind. 

Again  referring  to  the  statement  of  ]Mr.  Chalfant  that  a 
law  is  proposed  holding  a  railroad  to  the  impossible,  all  the  rail- 
road has  for  sale  is  the  empty  car,  and  I  will  assure  you,  gentle- 
men, that  there  is  nothing  that  will  please  the  Pennsylvania  Rail- 
road and  the  Pennsylvania  Lines  like  having  cars  unloaded 
within  the  physical  time  necessary  for  their  unloading  after  the 
contract  obligation  is  completed,  and  I  will  assure  you  that 
neither  the  Pennsylvania  Railroad  nor  the  Pennsylvania  Com- 
pany will  ever  pay  one  dollar  fine  if  our  patrOns  will  co-oper- 
ate with  us  along  reasonable  and  interdependent  lines  of  re- 
sponsibility. 

MR.  McFEATTERS:  I  move  that  we  extend  to  Mr. 
Prall  a  vote  of  thanks  in  appreciation  of  a  very  interesting  paper 
tonight. 

The  motion  was  seconded  and  carried  by  unanimous  vote. 
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PRESIDENT :  Mr.  Prall,  please  accept  the  thanks  of  the 
CUtb  for  your  excellent  paper  tonight. 

MR.  PRALL:     I  thank  you,  gentlemen. 

PRESIDENT :  If  there  is  no  further  business  a  motion  to 
adjourn  will  be  in  order. 

ON  MOTION,  Adjourned  at  10:25. 

G  Secretary. 
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Pittsburgh,  Pa. 

Works:  Glassport,  Pa. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

General  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  «l. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  watei;_ 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


OFFICIAL* 


PROCEEDINGS    /f\\^ 


^    ll°9PerYear      %^^    20^FerCopyJ^ 


FEBRUARY  28.  1913 


THE  MAINTENA^CE  AND  OPERA  i  ION  OF 

SUPERHEATER   LOCOMOTIVES 

BY  GILBERT  E.  RYDER,  SALES  ENGINEER 

LOCOMOTIVE  SUPERHEATER  CO..  NEW  YORK 


TRACK  DEVICES 

THE  Q  &  C  COMPANY 


West  Street  Bldg., 
New  York,  N.  Y. 


Peoples  Gas  Bldg. 
Chicago,   Ills. 


TURN  BUCKLES 


Car 


Fofgings 


CLEVELAND  CITY  FORGE  AND  IRON  CO  .  CLEVELAND.  OHIO 


SPECIAL    DROP    FORCINGS 

STEEL  CAR  FORGE  COMPANY 

"FORGINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


990 

Old  Colony 

Building 

CHICAGO 


:N:xja:'» 


84 
William 
Street 


Mif 


ESTABLISHED    1884 


SIPE'S  JAPAN  OIL 

"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
— MANUFACTURED     ONLY    BY 


CHICAGO,  ILL  JAMES  B.  SIPE  Su  CO,  Pittsburgh,  pa. 


TORCHES 

GEM  Torches  are  GUARANTEED  Not  to  Leak. 

They  are  made  of  heavy  steel.  The  seams  are 
brazed  and  the  handles  are  maOeable  iron  securely 
riveted.  We  will  send  you  a  sample  torch  on  request. 

Get  Our  Catalogue  No.  7. 

Gem  Manufacturing  Company 

Spruce  and  Thirty-third  Sts.,  Pittsburgh,  Pa. 


This  Space  For  Sale 


N.  T.  C.  BULLETINS  ABOUT  "NATIONAL"  PIPE. 

C  The  subject  of  pipe  is  very  broad,  considering.  First :  the  material  from  the  raw 
ore  to  the  point  wliere  steel  is  fabricated;  Second:  the  manufacture,  from  production 
of  skelp  up  to  the  finished  pipe;  Third:  tlie  inspection  and  testing,  the  latter  varying 
in  severity  according  to  destined  service  ;  Fourth :  the  varied  ultimate  uses. 
C  The  literature  covering  all  these  phases  of  the  subject  is  already  extensive,  too 
extensive  in  fact  for  the  average  consumer  to  more  than  cursorily  read  even  a  small 
portion  of  it.  For  those  interested,  but  who  are  unable  to  devote  much  time  to 
technical  study,  N.  T.  C.  bulletins  relative  to  specific  subjects  will  jirove  valuable 
assistance  to  a  sufficiently  comprehensive  understanding  of  "NATIONAL"  pipe  and 
its   possibilities. 

C  A   brief   summary    of  contents   of  N.    T.    C.    Bulletins   relative   to   "NATIONAL" 
pipe  is  given  below.     Anv   or  all  of  these   Bulletins  will   be  sent   free  on   request. 

C  To  readilv  identify 
'•NATIONAL"  mate- 
rial, and  as  protection 
to  manufactvner  and 
consumer  alike,  the 
practice  of  National 
Tube  Company  is  to 
roll  in  raised  letters  of 
good  size  on  each  few 
feet  of  every  length  of 
welded  pipe  the  name 
"NATIONAL"         (ex 


MARKING 


C  In  addition,  all  sizes 
of  "N  A  T  I  O  N  A  L" 
welded  jjipe  below  four 
or  five  inches  are  sub- 
jected to  a  roU-knob- 
bling  process  known  as 
".Spellerizing"  to  less- 
en the  tendency  to 
corrossion,  especially  in 
the  form  of  pitting. 
This  "Spellerizing" 
process    is    peculiar    to 

cept    on     the     smaller    Name  rolled  in  raised  letters     "NATIONAL"    pipe, 

butt-weld  sizes,  on  Matinnal  Tiihf  Cn  ninp  *o  which  process  Na- 
which  this  is  not  me-  °"  Wationai  iUBe  L,0.  pipe.  ^-^^^^  ^ube  Company 
chanically    feasible). ■■■■!■■  mumh    lias    exclusive    rights. 

C  N.  T.  C.  Bulletin  No.  2 — Corrosion  of  Hot-Water  Piping  in  Bath-Houses  (four 
pages,  no  illustrations).  This  Bulletin  contains  a  report  of  an  investigation  con- 
ducted by  Ira  H.  Woolson,  M.  Am.  Soc.  ]\I.  E.,  Consulting  Engineer  to  National 
Board  of  Fire  L'nderwriters,  New  York  City,  relative  to  the  corrosion  of  iron  and 
steel  in   hot  water   piping  in  a   New   York   bath-house  system. 

C  N.  C.  T.  Bulletin  No.  3 — The  Durability  of  Welded  Pipe  in  Service  (eight  pages, 
two  illustrations).  This  Bulletin  contains  a  paper  prepared  by  F.  N.  .Speller,  :\letal- 
Jurgical  Engineer,  National  Tube  Company,  read  be'^ore  the  annual  meeting  of  the 
American  .Society  of  Heating  &  Ventilating  Engineers,  and  published  in  "Engineer- 
ing  Review,"   April,    1!_)11. 

C  N.  T.  C.  Bulletin  No.  5 — Steel  Pipe  vs.  Wrought  Iron  Pipe  in  Refrigerating 
Work  (six  pages,  no  illustrations).  This  Bulletin  contains  a  paper  presented  by 
P.  De  C.  Ball,  St.  Louis,  Mo.,  at  the  Meeting  of  the  American  Society  of  Refrigerat- 
ing Engineers  held  in  St.  Louis,  October  2-.S,  1911,  and  published  in  October,  1911, 
issue   o-    "Cold  Storage  and   Ice  Trade  Journal." 

C  N.  T.  C.  Bulletin  No.  6 — Pipe  Threading  Dies  (four  pages,  four  illustrations). 
Because  this  subject  is  more  or  less  misunderstood,  the  in  ormation  contained  in 
•this  Bulletin  is  esiieciallj-  valuable.  The  illustrations  clearly  demonstrate  by  compari- 
son  the   working   of   a   ]iroperly    and   improperly    shaped    die. 

C  N.  T.  C.  Bulletin  No.  8 — National  Coating  (four  pages,  four  illustrations).  This 
Bulletin  describes  in  detail  a  new  method  of  protecting  underground  piping  S3'stems 
against  external  corrosion  and  ekctrolysis,  known  as  XATir)X.\r^  CO.VTING. 
C  N.  T.  C.  Bulletin  No.  10 — Relative  Corrosion  of  Iron  and  Steel  Pipe  as  Found 
in  Service  (eight  pages,  si.x  illustrations).  This  Bulletin  contains  abstract  from  a 
paper  Ijy  William  H.  Halker,  Ph.  D.,  read  be'ore  the  New  England  Water  Works 
.Association,  December  i:!,  1911,  and  which  related  in  detail  the  results  of  an  in- 
vestigation undertaken  bv  Professor  Walker  with  reference  to  subject  indicated. 
C  N.  T.  C.  Bulletin  No.  11 — "NATIONAL"  Pipe  (four  pages,  one  illustration). 
Contains  a  description  of  the  process  o^  Spellerizing,  also  shows  how  by  marking 
"NATIONAL"  Pipe,  both  consumer  and  manufacturer  are  protected  from  substitu- 
tion  of  inferior   pipe   when    "NATIONAL"    Pipe   is    specified. 

C  N.  T.  C.  Bulletin  No.  12 — Characteristics  and  Advantages  of  "NATIONAL" 
Pipe  (eight  pages,  one  illustration).  This  Bulletin  deals  with  the  economical  and 
service    advantages    of    "N.\TIOX.\L"    Pipe. 

C"  We  have  recently  issued  a  booklet,  "MODERN  WELDED  PIPE,"  which  treats 
of  the  m.anufacture,  uses  and  characteristics  of  tubular  products.  While  this  book 
was  not  issued  for  general  distribution,  we  will  gladly  send  a  copy  to  any  person 
whose  letter-head  or  activities  would  indicate  a  legitimate  use.  We  will  a'so  send 
on   request   List    No.    5,    showing   sizes,   dimensions,    trade    customs    and    specifications. 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG.,  PITTSBURGH.  PA. 

DISTRICT        ATLANTA      BOSTON      CHICAGO      DENVER      KANSAS  CITY      NEW  ORLEANS      NEW  YORK 
SALES  OFFICES:         PHILADELPHIA  PITTSBURGH  ST.  LOUIS  SALT  LAKE  CITY         ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES-    I      SAN  FRANCISCO         SEATTLE 

U.  S.    STEEL    PRODUCTS    CO.        X     PORTLAND  LOS  ANGELES 

EXPORT  REPRESENTATIVES— U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


THE 
GOULD   "SIMPLEX"   SYSTEM 

OF 

ELECTRIC  LIGHT 


IMMMMM^) 


GOULD  COUPLER  CO.< 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WORK. 


CORLISS   VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC SCREW  FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES    IN 
BOTH   DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST    EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW  YORK       ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


ta 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilw&y  and  Ma^chinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  wliT^L  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECtAU' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.    Y.         Pittsburgh,    Pa.  ^i?"^^S^?*^i?i  ^^• 

,-1       1      J     r>  ^^w  York  Office: 

Sayre,    Pa.  Cleveland,    O.  556   WEST   34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Jittention.  master  Car  Bwlders! 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  sho« 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  sho* 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

\A/RITE     F"OR    S/\/V\F»LE    OF 

Stabrite  Front  End  Paint 


yVlAIDE     B>' 


Chas.  R.  Long,  Jr.  Company 

I  t  »ORPORATE0 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -    i^m  C:\rJl   ¥    IP      K"V 

BRIDGE  PAINTS.  *-^^  1& Vllvl^l!..   KY 


IV 

i  Nathan  Manufacturing  Co.  i 

5:  85  .  93  Liberty  Street,  New  York. 

<  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  l 
I  for  Locomotives 

i  AND  5 

\  Sight-Feed  Lubricators. 

t  All  Specially  arranged  for  High-Pressure  Engines.  S 

I    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  / 

^  Oil  Cups,  Etc.  5 

C"  SOLE  AGENCY     FOR  THE ;• 

)    Coale    Muffler    Cf    Safety    Valve    Co.,   Inc.    < 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:   HENRY  W.   OLIVERBLDG  ,  PITTSBURGH,    PA. 

LOCOMOT/yE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  uc  n-*rked  from  cab  or 
foot   board   while   running. 


A  catalog'  or  call  by  Representative 
for   the  eisklng.     0     0     &     £i     0 

HoiaestEafl  Talfe  Mi  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equii)meDt. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM   ENGINE  INDICATOR. 

witli  Sart^eiit's  Ek'ctrieal  Attaeiiiiient  for  tak- 
iiJK  any  number  of  tliagrains  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Bostoa,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices. 


rr 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTF  RED 
TH  E   I  uEAL  PAINT  Ol  L 


B.  C. 
SPIRITS 


=^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH,  PA 


^J 


THE    LAW    COMPELS    YOU 

to  drill  holes  in  your  staybolts  and  to  keep  them  open, 
it  does  not  direct  how  this  should  be  done. 


BUT 


WE  SUGGEST  that  you  use  the 

BEST  AIR  DRILL  EVER  PRODUCED  FOR  THIS 

PURPOSE. 


THE  LITTLE  GIANT  MIDGET  NO.  10  F. 
Weighs  only  7^  pounds.  Grip  handle  easy  to  hold. 

Speed  2400  R.  P.  M.  Regulated  by  tiigger  in  handle. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1010  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GflR  HErtTING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HealiiiE  Apparatus  for  Railway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  KIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   cnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J. 


^[m  MCB     COUPLERS 

jaTEMPORARY  STANDARD 

W^'  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


'  Westinghouse  ; 


Air  Brake  Maintenance  and  Dividends 

A  casual  analysis  of  profit  and  loss  accounts  demonstrates  the  value  of 
maintaining  air  brake  equipments  at  practically  initial  efficiency.  A  poor 
equipment  well  maintained  is  of  more  value  to  a  road,  both  as  a  safety  device 
and  a  dividend  earning  asset,  than  the  best  equip.nent  poorly  maintained. 
In  the  first  case  the  limitations  of  the  brake  can  be  allowed  for,  and  its  per- 
formance up  to  its  limits,  relied  upon :  in  the  second  case  many  or  all  of 
its  functions  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safety  device  of  questionable  value.  Those  whose  business  it  is  to 
carefully  analyze  railroad  profit  and  loss  accounts  appreciate  that,  in  many 
cases  at  least,  the  normal  operating  expense  may  be  greatly  reduced,  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  policy  of  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  AirTBrake  Co.,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


rill 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  done  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.   President. 


MANUFACTURERS  OF 


"CORRH&ATEC  ASBESTOS  ROQFIN&  AND  SHEATHING" 


No  Paint 
Fireproof 


^^ 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Centupy"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SIPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  High-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


This  Space  Tor  Sale 


THE  RECOGNIZED  SMNDARD 
FOR  lOCOMOnVE  HREBOXES 


ffiStnne^^<f£tCbmpan4f 


tPITTSBURGH    PA,  U.S.A. 
EN'L  OFFICES.  328   FRICK   BUILDING  B.   E.   D.  STAFFORD.  GENL  MANAGER 

J.  ROGERS  FLANNERY  &  COMPANY.  SELLING  AGENTS 
VA.NADIUM    BUILDING.  PITTSBURGH.   PA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

Hioti68t  Grad6  Muffler  and 
Open  Fop  Safetu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QtALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS? 

383   DORCHESTER   AVENUE 
SO.  BOSTON.   MASS. 


3fll 


Galena  "Signal    Oil   Company 

FRANKLIN.  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MiVLLFABLK  CASTINGS 
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PROCEEDINGS  OF  MEETING. 
FEBRUARY  28th,  1913. 

The  regular  monthly  meeting  was  called  to  order  by  the 
President,  Mr.  A.  G.  Mitchell,  at  the  ^Monongahela  House  at  8 
o'clock  P.  M. 

The  following  persons  registered : 
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Flaherty,  P.  J. 
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Geddes,  J.  R. 


MEMBERS. 

Gies,  Geo.  E. 
Gillespie,  W.  J. 
Gowdv,  H.  K. 
Grewe,  H.  F. 
Guav,  T.  W. 
Gulick.  H. 
Hair,  H.  J. 
Haring,  E. 
Harner,  A.  J- 
Haynes,  J.  E. 
Herrold,  A.  E. 
Hoffman,  C.  T. 
Holbrook,  A\'.  H. 
Howe,  H. 
Howe,  D.  AI. 
Hudson,  ^^'.  L. 
Hughes,  T-  E. 
Ingold,  C.  F. 
Tones,  \Y.  A. 
Kelly,  H.  B. 
Kendrick,  J.  P. 
Kinch,  L.  E. 
Kinter,  D.  H. 
Knight.  E.  A. 
Lang,  \\''.  C. 
Lobez,  P.  L. 
Long.  R.  M. 
Low,  T.  R. 
Lyle,  b.  O. 
Macfarlane,  W.  E. 
^lillar.  C.  W. 
]\ritchell.  A.  G. 
:\Iorse.  R.  C,  Tr. 

:\iurphy,  ^^'.  j; 

]\rcCaulev.  Wm. 
McConnell,   P.   L. 
Mclntyre,  G.  L. 
]\IcKenna,  J.  W. 
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McNultv,  F.  M. 
McWilliams,  J.  B. 
Neal,  J.  T. 
Newbury,  E.  H. 
Newman,  J.  F. 
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R}-man,  Frank 
Sargent,  L.  L. 
Scheck,  H.  G. 
Schnltz,  G.  H. 
Scott,  W.  M. 
Shook,  A.  A. 


Albert,  L.  H. 
Baker,  C.  H. 
Bannen,  W.  J. 
Barnhart,  B.  F. 
Bingham,  John 
Bird,  Frank 
Breese,  E.  W. 
Brownhill,  Geo. 
Bnckbee,  W.  A. 
Caniff,  T.  C. 
Connor,  P.  J. 
Cumin,  G.  C. 
Dette,  R.  E. 
Dixon,  D.  J. 
Dolan,  E.  B. 
Fulton,  A.  M. 
Grafton,  J.  J. 
Grieve,  R.  E. 
Hamill,  J.  M. 
Hoffman,  J.  M. 
Hursh,  P.  S. 


Sinclair,  C.  F. 
Smith,  M.  A. 
Smoot,  W.  D. 
Spaeth,  W.  F. 
Stalcy,  P.  C. 
Stark,  F.  H. 
Stoddart.  W.  G. 
Stucki,  A. 
Sullivan,  W.  H. 
Swope,  B.  M. 
Taylor,  F.  C. 
Tamkins,  B.  L. 
Thompson,  C.  H. 
Thurlbv,  A.  R. 
Tucker,  T-  L. 
Walther,  G.  C. 
Walter,  W.  A. 
Wav,  L.  A. 
Wendt,  E.  F. 
White,  F.  L. 
Williams,  W.  W. 
Williams,  R.  F. 
Wood,  R.  C. 
Wvke,  J.  W. 
Zinsmaster,  F. 

VISITORS. 

Knight,  C.  C. 
Korn,  J.  N. 
Lemley,  J.  S. 
Tewis,  Herbert 
Longenecker,  J.  ^ 
Mamking,  W.'j. 
Miller,  C.  E 
Morrell,  D.  H. 
McDonnel,   A. 
Noah,  W.  J. 
Nutting,  S.  D. 
Pearson,  A. 
Pettv,  H.  W. 
Riddle,  F.  L. 
Robinson,  Robt. 
Rvder,  Gilbert  E. 
Ryde,  H.  H. 
Sawyer,  E.  C. 
Seitzel.  F.  O. 
Shelton,  Jas.  T. 
Sherman,  J.  K. 
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Showalter,  A.  E.  Stewart,  E.  C. 

Sizer,  C.  A.  Tilson.  R.  P. 

Smead,  D.  X.  A'anDewall.  L.  J. 

Smith,  F.  B.  Wassalle.  H. 

Sneck,  Harry  \\'atrous,  H.  C. 

Speed,  C.  M.  Williams,  J.  H. 

-Spellen;  Jas.  Wilson,  H.  H. 

Spronl,  H.  V.  Wittig,  Wm. 
Yawman,  C.  A. 

PRESIDENT:  The  roll  call  will  be  dispensed  with,  as 
we  have  the  record  by  cards  of  the  attendance.  The  minutes  of 
the  Januaiy  meetings  having  been  published,  we  will  eliminate  the 
reading  of  the  same. 

The  next  will  be  the  announcement  of  new  members. 

SECRETARY  :  ^fr.  President,  we  have  the  following  ap- 
plications for  membership  : 

Averell,  W.  H.,  Asst.  General  Superintendent.  B.  &  O.  R.  R., 
Pitts1)urgh,  Pa.     Recommended  by  E.  J.  Searles. 

Brown,  J.  F.,  Rep.  Fairbanks  Co.,  Twenty-ninth  St.  and  Lib- 
erty Ave.,  Pittsburgh,  Pa.  Recommended  by  A.  W. 
Crouch. 

Breese,  E.  B.,  Car  Lighting  Foreman,  Penna.  Lines  West,  1741 
Buena  Vista  St.,  N.  S.,  Pittsburgh,  Pa.  Recommend- 
ed by  Geo.  E.  Gies. 

Buckbee,  W.  A.,  Rep.  Locomotive  Superheater  Co.,  30  Church 
St.,  New^  York,  N.  Y.  Recommended  by  J.  B.  An- 
derson. 

Buckley,  Wm.,  Welding  Engineer,  Davis-Bournonville  Co.,  90 
West  St.,  New  York,  N.  Y.  Recommended  by  B.  Kop- 
fershmidt. 

Chester,  Chas.  J.,  General  Stay  Bolt  Inspector,  P.  R.  R.,  Pitts- 
burgh, Pa.     Recommended  by  J.  B.  Anderson. 

Christv,  O.  B.,  Assistant  Road  Foreman  Engines,  B.  &  L.  E. 
R.  R.,  Columbia  Ave.,  Greenville,  Pa.  Recommended 
byE.  F.  Richardson. 

Cooper,  F.  E.,  Foreman,  ^lachine  Shop,  P.  &  L.  E.  R.  R.,  408 
Mill  St.,  CoraopoHs,  Pa.  Recommended  by  D.  J.  Red- 
ding. 
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Daltun,  C.  R.,  Motive  Power  Inspector,  P.  R.  R.,  612  Industry 
St.,  Pittsburgh,  Pa.  Recommended  by  J.  B.  Ander- 
son. 

Funk.  Sterling  R.,  Rep.,  Jenkins  Bros.,  701  Peoples  Bank  Bldg., 
Pittsljurgh,  Pa.    Recommended  by  J.  D.  Conway. 

Haselett.  D.  H.,  Asst.  Shop  Clerk,  P.  R.  R.,  Liberty  Ave.  and 
Twenty-eighth  St.,  Pittsburgh,  Pa.  Recommended  by 
W.  E.'  Rabold. 

Hollett,  Grant  T.,  Chief  Engineer,  B.  &  O.  R.  R.,  Glenwood, 
Pittsburgh,  Pa.     Recommended  by  L.  Finegan. 

Hood,  Chas.  F..  President,  Indian  Creek  Valley  Ry.  Co.,  Con- 
nellsville,  Pa.     Recommended  by  Reah  F.  Wilson. 

Hood,  S.  F.,  General  ^Manager,  Indian  Creek  Valley  Ry.  Co., 
Comiellsville,  Pa.     Recommended  by  Reah  F.  Wilson. 

Keenan,  Chas.  R.,  Clerk.  Penna.  Lines  West,  Oakdale,  Pa.  Rec- 
ommended by  M.  T.  S.  Orner. 

Lemley,  J.  S.,  Supervisor  Loco.  Operation,  B.  &  O.-C.  H.  &  D. 
R.  R.,  Grand  Central  Sta.,  Cincinnati,  O.  Recom- 
mended by  A.  W.  Crouch. 

McAlpin,  J.  H.,  Chief  Clerk  and  Paymaster,  Carnegie  Steel  Co.,. 
Pittock,  Pa.     Recommended  by  Harry  Howe. 

Peach,  J.  F.,  Chief  Clerk  to  Supt.  M.  P.,  B.  &  O.  R.  R.,  1008 
House  Bldg.,  Pittsburgh,  Pa.  Recommended  by  E.  J. 
Searles. 

Ryder,  Gilbert  E.,  Sales  Engineer,  Locomotive  Superheater  Co., 
30  Church  St.,  Xew  York,  X.  Y.  Recommended  by 
J.  B.  Anderson. 

Sawyer,  E.  C,  Salesman,  H.  G.  Hammett  Co.,  305  Botetourt 
Apts.,  Norfolk,  Va.    Recommended  by  E.  J.  Searies. 

Sherman,  J.  K.,  Asst.  Div.  Engineer,  Penna.  Lines  West,  1013 
Penn  Ave.,  Pittsburgh,  Pa.  Recommended  by  D.  O- 
Lyle. 

Waugh,  John  T.,  Chief  Clerk,  Atlantic  Coast  Despatch,  839  Oli- 
ver Bldg.,  Pittsburgh,  Pa.  Recommended  by  M.  T.  S. 
Orner. 

Wenrich,  ]\I.  L.,  Asst.  Road  Foreman  Engines,  P.  R.  R.,  2421 
Beale  Ave.,  Altoona,  Pa.  Recommended  by  S.  G. 
Glassburn. 
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Wittig,  Willram,  Foreman,  Boiler  Makers,  American  Loco.  Co., 
1227  Woodland  Ave.,  N.  S.,  Pittsburgh,  Pa.  Recom- 
mended by  W.  J.  Gillespie. 

SECRETARY:  If  these  applications  are  approved  by  the 
Executive  Committee,  they  will  bring  our  membership  up  to 
1,030. 

PRESIDENT:  Those  whose  names  were  just  read  will 
become  members  as  soon  as  the  Executive  Committee  passes 
upon  them,  without  any  further  action. 

There  being  no  reports  of  Committees  or  unfinished  busi- 
ness to  act  on,  the  next  in  order  will  be  discussion  of  the  sub- 
ject for  the  evening.  The  subject  is  "The  Maintenance  and  Op- 
eration of  Superheater  Locomotives,"  and  will  be  presented  to 
you  by  Mr.  Gilbert  E,  Ryder,  Sales  Engineer,  Locomotive  Su- 
perheater Co.,  of  New  York. 

MR.  RYDER:  Mr.  President  and  members  of  The  Ril- 
way  Club  of  Pittsburgh,  the  paper  which  I  wish  to  present  for 
your  discussion  tonight  is  "The  [Maintenance  and  Operation  of 
Superheater  Locomotives.'' 

THE  MAINTENANCE  AND  OPERATION  OF  SUPER- 
HEATER  LOCOMOTIVES. 


BY    GILBERT    E.    RYDER, 

Sales  Engineer,   Loconioflve  Superheater   Company. 


The  presence  of  moisture  or  condensation  in  the  cylinders 
of  all  types  of  engines  using  saturated  steam,  has  been  recog- 
nized, since  the  early  days  of  steam  engineering,  as  constituting 
the  greatest  loss  attending  their  operation,  ^^'hile  it  has  been 
known  that  this  loss  could  have  been  greatly  reduced,  and  com- 
pletely avoided,  as  later  experience  has  shown,  by  the  use  of 
superheated  steam,  it  is  only  within  the  past  few  years  that  its 
use  has  come  to  be  adopted  generally.  Attempts  were  made  to 
employ  superheated  steam  in  the  operation  of  steam  engines  as 
■early  as  the  year  1830,  and  careful  experiments  were  made 
again  some  twenty  years  later.  These  experiments  were  all  car- 
ried on  with  a  view  of  using  low  or  moderate  degrees  of  super- 
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heat.  The  results  showed  that  it  was  possible,  by  this  means, 
only  to  slightly  reduce  the  condensation.  The  lack  of  a  proper 
lubricant  to  resist  the  temperatures  of  steam  with  higher  degree 
of  superheat,  together  with  the  introduction  of  the  practice  of 
compounding  and  the  employment  of  relatively  high  steam  pres- 
sures, resulted  in  the  abandonment  of  experiments  with  super- 
heated steam  at  that  time. 

About  twenty  years  ago  Doctor  Schmidt  began  experiments 
with  a  superheater  furnishing  steam  w'ith  a  high  degree  of  su- 
perheat. The  results  of  these  experiments  proved  so  successful 
that  about  five  years  later  the  superheater  became  practically 
established  as  part  of  the  ec[uipment  for  locomotives  on  the 
Prussian  State  Railways,  where  the  trials  were  made.  From 
that  time  to  the  present  over  twelve  thousand  superheaters  have 
been  applied  to  locomotives  on  European  railroads,  and  it  is  an 
interesting  fact,  in  connection  wnth  this  rapid  advance  in  the 
adoption  of  superheaters  on  European  roads  to  note  that  the 
general  principles  of  the  design  remain  very  nearly  the  same 
as  the  first  superheaters  built. 

While  superheating  became  popular  in  Europe  fifteen  years 
ago,  it  w'as  not  adopted  generally  in  this  country  until  about 
three  years  ago.  Its  success,  however,  became  established  in 
America  at  the  time  when  need  was  most  felt  for  some  means 
of  increasing  the  efficiency  of  the  locomotive.  It  w^as  at  a  time 
when  there  was  considerable  legislation  adverse  to  railroads  on 
the  one  hand  and  rapidlv  increasing  cost  of  operation  on  the 
other,  resulting  in  the  reduction  of  the  net  earnings  of  the  rail- 
roads and  making  economy  emphatically  necessary.  That  the 
superheater  met  the  emergency  is  a  matter  of  record  and  that 
the  records  were  satisfactory  is  established  by  the  extent  of  its 
adoption.  In  this  period  of  about  three  years  there  have  been 
approximately  seven  thousand  superheaters  applied  to  locomo- 
tives on  American  railroads. 

COXSTRUCTIOX    AND    ECOXOMY. 

The  construction  of  the  Schmidt  superheater,  which  has 
come  to  be  recognized  as  the  standard  used  by  practically  all 
railroads  in  this  country,  is  no  doubt  familiar  to  most  railroad 
men.  The  principle  followed  in  the  design  of  this  superheater 
is  that  of  the  disposition  of  coils  or  units  in  the  large  boiler 
flues.     The   forward  ends  of  these  units  are  connected  with  a 
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receiver  or  collector  casting,  known  as  the  header,  which  takes 
the  place  of  the  ordinary  tee  head  in  saturated  steam  practice 
and  like  the  tee  head  is  located  in  the  upper  part  of  the  smoke- 
box.  The  superheater  units  consist  of  four  i^"  outside  diame- 
ter cold  drawn  seamless  steel  tubing,  connected  together  by  cast 
steel  return  bends,  extending  to  within  two  feet  of  the  firebox 
tube  sheets.  In  their  location  in  the  large  flues  they  are  ex- 
posed to  the  temperature  of  the  gases  from  the  firebox,  which 
range  from  sixteen  hundred  to  six  hundred  degrees  throughout 
the  length  of  the  tube.  The  steam  passing  through  these  pipes, 
and  subjected  to  this  range  of  temperature  is  superheated  to 
200°  or  250°.  The  effect  of  raising  the  temperature  of  the 
steam  to  these  high  temperatures  is  that  of  making  it  capable  of 
passing  through  the  cylinders  without  condensation.  Superheat 
does  not  increase  the  pressure  nor  raise  the  mean  effective  pres- 
sure of  the  steam.  While  it  does  temporarily  increase  the  spe- 
cific volume  of  the  steam  about  30%  above  that  of  saturated 
steam  at  the  same  pressure,  some  of  this  increase  in  specific 
volume  is  lost  between  the  superheater  and  the  point  of  cutofif. 
While  it  may  leave  the  superheater  with  from  200°  to  250°  of 
superheat,  it  will  have  left  probably  about  100°  at  the  point  of 
cutoflf.  The  saving  that  is  obtained  results  from  the  entire  elim- 
ination of  all  losses  through  cylinder  condensation,  together  with 
that  obtained  by  the  remaining  increased  volume  of  the  steam. 
These  savings,  under  average  conditions,  amount  to  approxi- 
mately 30%  in  steam  or  water  consumption,  which  corresponds 
to  the  saving  in  fuel  of  from  2a%  to  25%  compared  with  satur- 
ated locomotives  working  under  the  same  conditions.  It  thereby 
provides  an  increased  hauling  capacity,  which,  using  the  coal 
saving  as  a  basis,  amounts  to  from  30%  to  35%. 

OPERATION    AND    MAINTENANCE    EXPERIENCE. 

While  these  savings  represent  what  is  possible  to  obtain  with 
the  superheater,  they  depend  largely  upon  proper  methods  of 
operation  and  maintenance.  This  then  brings  us  to  the  subjects 
in  which  the  Mechanical  Departments  of  railroads  are  most 
interested,  that  is.  maintenance  and  operation,  for,  while  we 
are  all  more  or  less  interested  in  the  design  and  construction  of 
the  apparatus,  this  interest  on  the  part  of  the  mechanical  rail- 
road men  is  viewed  from  the  standpoint  of  simplicity  in  design 
to  the  end  that  it  may  be  accessible  for  maintenance  and  eco- 
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nomical  in  operation.  \\'liik'  these  methods  do  not  (hffer  ma- 
terially from  the  proper  methods  to  be  followed  in  the  mainte- 
nance of  satnrated  steam  locomotives,  there  are  some  points 
which  re([uire  special  attention.  1'he  im])ortance  of  giving-  atten- 
tion to  these  special  featnres  can  only  be  realized  by  experience 
and  it  is  often  the  case  when  the  first  superheaters  go  in  service 
on  railroads  that  difficulties  are  encountered,  that  disappear  after 
they  have  been  in  service  for  some  time  and  the  men  who  care 
for  them  at  the  terminals,  as  well  as  the  engineers  and  firemen, 
become  more  familiar  with  their  peculiarities. 

leaks:    front  flue  sheet  ball  joints. 

In  the  maintenance  of  superheater  locomotives  proper  care 
at  the  time  the  locomotives  are  received  has  much  to  do  with 
their  successful  operation  and  the  amount  of  attention  that  must 
be  given  them  during  the  rest  of  the  time  that  they  are  in  service. 
The  principal  troubles  that  are  experienced  at  the  outset  are  leaks 
in  the  front  flue  sheet  and  leaks  in  the  ball  joint  connections  be- 
tween the  units  and  the  headers.  In  order  to  prevent  serious 
trouble  resulting  from  these  leaks  later  on,  it  is  found  to  be  a 
good  practice  to  test  the  boiler  for  leaks  in  the  front  flue  sheet 
after  the  engine  has  made  two  or  three  trips,  and  at  the  same 
time  the  superheater  may  be  tested  for  leaks  in  the  ball  joint 
connections.  It  requires  very  little  time  to  make  these  tests  and 
the  leaks  may  be  repaired  while  they  are  small,  before  any  seri- 
ous damage  is  done.  Leaks  that  are  discovered  in  the  ball  joint 
connections  at  this  time  may,  in  a  great  many  instances,  be 
stopped  by  merely  tightening  the  nuts  on  the  unit  bolts.  It  is 
also  a  good  practice,  at  this  time,  to  go  over  all  the  unit  bolts 
and  take  up  whatever  is  possible  on  them,  whether  any  leaks 
show  in  the  ball  joint  connections  or  not.  The  heating  and  cool- 
ing of  the  bolts  when  they  are  first  applied  seems  often  to  have 
a  tendency  to  stretch  them  and  it  is  often  possible  to  take  up  a 
part  or  even  a  full  turn  on  the  nuts. 

The  seriousness  of  leaks  in  the  front  flue  sheet  or  in  the 
unit  joints  can  best  be  illustrated  by  instances  where  they  have 
occurred  and  have  been  allowed  to  run  without  proper  atten- 
tion. One  instance  recently  came  to  my  notice  where  the  front 
flue  sheet  had  cracked ;  the  steam  from  the  crack  impinging  on 
one  of  the  unit  pipes  had  cut  a  hole  }i"  in  diameter  in  it.  The 
steam  from  the  hole  in  the  unit  pipe  and  from  the  crack  in  the 
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front  flue  sheet,  together  with  the  cinder,  completely  stopped  up 
several  of  the  large  flues  with  a  mass  of  cinder  and  scale  baked 
so  hard  that  it  was  almost  impossible  to  remove  the  unit.  A 
leak  of  this  kind  must  have  been  going  on  for  a  considerable 
length  of  time  in  order  to  have  cut  so  large  a  hole  in  the  unit 
pipe  and  had  inspection  and  tests  been  made  the  trouble  would 
have  been  located  and  repairs  made  before  it  had  gone  so  far, 
and  it  would  not  have  been  necessary  to  make  such  extensive  re- 
pairs. This  instance  also  illustrates  to  what  extent  these  condi- 
tions may  exist  and  locomotives  still  not  fail  entirely  for  steam. 

FLU]J  SETTING. 
The  methods  of  setting  superheater  flues  are  practically  the 
same  as  those  followed  in  the  setting  of  small  boiler  flues,  except 
that  the  large  flues  are  beaded  in  the  front  flue  sheet,  as  well  as 
in  the  firebox  sheet.  In  preparing  the  sheet  to  receive  the  large 
flues  the  hole  should  be  chamf erred  in  the  sheets  to  remove  any 
burr  that  may  be  left  by  the  cutting  tool  and  also  to  remove  the 
sharp  edge,  thereby  reducing  the  liability  of  its  cutting  into  the 
ferrule  of  the  flue.  The  use  of  copper  ferrules  is,  of  course, 
recommended  without  exception  and  the  ferrule  used  in  con- 
nection with  superheater  flues  is  somewhat  heavier  than  that 
used  in  the  ordinary  flue. 

FLUI';    :\rAIXTF:XANCE. 

In  the  maintenance  of  flues  too  much  emphasis  cannot  be 
placed  upon  the  standardization  of  prossers,  rollers  and  beading 
tools.  Prossers  of  various  contours  used  in  the  same  flue  oper- 
ate more  to  its  damage  than  to  its  good.  The  contour  of  the 
prosser  used  in  the  first  working  of  the  flues  after  they  have  been 
set,  should  be  maintained  throughout  the  life  of  the  flue.  Ex- 
perience has  proven  that  the  prosser  with  less  than  twelve  sec- 
tions should  not  be  used.  The  roller  which  has  given  the  best 
service  is  one  with  at  least  five  rolls.  The  three-roll  roller  simi- 
lar to  the  one  used  in  rolling  the  small  boiler  tulles,  has  been 
found  to  be  too  severe  on  the  large  flues,  on  account  of  the  lia- 
bility of  setting  the  rolls  too  far  into  the  flue  and  of  rolling  up 
the  metal  between  the  rollers.  As  it  becomes  necessarv  to  work 
the  flues  from  time  to  time,  the  best  results  will  be  obtained  if 
the  prosser  is  given  preference  and  the  rollers  and  beading  tools 
used  only  when  the  conditions  are  such  that  their  use  cannot 
be  avoided. 
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SAFE   ENDING. 

The  \argc  flues  are  safe  ended  when  safe  ending  is  necessary 
on  the  back  end  or  firebox  end  of  the  flue.  The  method  of  swag- 
ing the  flues  to  a  standard  diameter  of  4^^"  is  done  to  facilitate 
the  safe  ending.  The  practice  of  safe  ending  the  back  end  of 
the  flue  makes  it  necessary  to  carry  but  one  size  of  safe  ending 
material  in  stock  and  brings  the  operation  of  safe  ending  within 
the  range  of  many  of  the  flue  welding  machines  now  installed 
in  many  railroad  shops.  The  swaged  portion  of  the  flue  being 
about  6"  long  and  the  distance  from  this  part  of  the  flue  to  the 
end  of  the  superheater  unit  is  about  i8"  and  safe  ends  should  be 
as  short  as  possible  in  order  to  increase  the  number  of  safe  ends 
applied  before  it  becomes  necessary  to  re-swage  the  flue,  which 
will  occur  when  the  small  part  of  the  flue  interferes  with  the  end 
of  the  unit.  In  applying  safe  ends  after  the  first  time,  it  is  ad- 
visable to  cut  oflf  the  flue  far  enough  back  to  remove  the  old 
weld,  thereby  providing  that  there  be  only  one  weld  in  the  flue. 
The  principal  reasons  for  safe  ending  the  back  or  small  end  of 
the  flue  are.  briefly,  because  it  provides  material  at  the  firebox 
end  of  the  flue  where  the  service  is  most  severe.  The  small  or 
swaged  end  of  the  flue  being  less  in  diameter  the  cost  of  safe 
ending  material  is  less,  and  inasmuch  as  the  diameter  of  the  small 
portion  is  standard  for  both  the  53:2"  and  5^"  flues,  it  is  neces- 
sary to  carry  but  one  size  of  safe  end  material  in  stock. 
FLUE  CLEANING. 

The  flue  cleaning  question  is  aki'ays  a  vital  one  whether  it  be 
in  the  saturated  steam  locomotive  or  the  superheater  locomotive, 
and  the  superheater  often  is  blamed  when  a  condition  of  the  su- 
perheater flues  exists  which  would  not  be  tolerated  with  the  or- 
dinary tubes.  The  thorough  cleaning  of  boiler  tubes  is,  beyond 
doubt,  of  very  great  importance,  for  on  it  depends  the  primary 
function  of  the  boiler,  namely,  the  transference  of  heat  from  the 
gases  to  the  water.  The  medium  at  best  is  poor,  but  when  it  is 
allowed  to  become  coated  and  incrusted  with  a  poor  conductor 
of  heat  the  loss  is  great. 

It  is  often  forgotten,  by  those  who  find  the  flue  cleaning  a 
considerable  problem,  that  it  was  necessary  sometimes  to  clean 
flues  before  the  advent  of  the  superheater;  and  that  it  was  often 
necessary  to  take  flues  out  of  saturated  engines  because  they 
were  stopped  so  badly  that  it  was  impossible  to  bore  them  out. 
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In  other  words,  the  flue  cleaning  problem  did  not  begin  with 
the  introduction  of  the  superheater,  and  stopped-up  flues  should 
not  be  charged  entirely  to  it.  It  is  very  nearly  always  the  case, 
when  our  traveling  engineers  report  that  superheater  flues  are 
stopped  up,  they  have  found  a  large  percentage  of  the  small  tubes 
in  the  boiler  stopped  up  as  well. 

As  to  the  method  of  cleaning  flues,  it  consists  simplv  of  in- 
serting a  ^s"  pipe  connected  to  the  roundhouse  air  line  into  the 
back  end  of  the  flue  and  blowing  the  soot  out  the  front  end.  the 
pipe  being  long  enough  to  extend  entirel}-  through  the  flue;  the 
air  pressure  should  be  about  lOO  lbs. 

DAMPERS. 

There  has  been  considerable  controversy  recentlv  as  to 
whether  the  operation  of  superheater  locomotives  without  damp- 
ers would  be  detrimental.  The  omission  of  the  damper  mav  not. 
and  probably  will  not.  result  in  any  immediate  trouble.  Even- 
tually, however,  there  will  be  trouble  from  leaky  unit  pipes  re- 
sulting from  the  action  of  high  temperature  that  thev 
are  exposed  to  when  there  is  no  steam  within  them  to  absorb 
the  heat.  In  other  words,  the  operation  of  the  locomotive  with- 
out the  damper  will  shorten  the  life  of  the  superheater  units  and 
the  trouble  may  come  immediately  or  it  may  be  after  the  engine 
has  been  in  service  one  or  two  years.  The  fact  that  the  omission 
of  the  damper  will  not  cause  any  immediate  trouble,  makes  it 
impossible  to  put  much  faith  in  the  reports  that  good  results  are 
being  obtained  without  dampers  until  they  have  been  run  in  this 
manner  throughout  the  life  of  the  superheater.  It  will  take  some 
time  for  the  trouble  to  develop  and  no  doubt  roads  operating  ex- 
tensively without  dampers  will  sooner  or  later  experience  trou- 
ble from  leaks  in  the  unit  pipes  at  points  nearest  the  firebox, 
where  they  are  subject  to  the  highest  temperature. 

COST. 

From  the  foregoing  it  might  be  inferred  that  there  is  con- 
siderable increase  in  the  maintenance  cost  of  the  superheater 
over  the  saturated  locomotive.  This  is  not.  however,  the  case. 
While  there  are  no  figures  available  as  to  the  actual  maintenance 
cost  per  ton  mile,  circumstances  make  it  conservative  to  say  that 
it  costs  at  least  no  more  to  maintain  a  superheater  locomotive 
than  it  does  a  like  saturated  locomotive.    One  large  railroad  that 
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has  abcnit  800  siiix-rlicaters  in  service  finds  that  it  has  not  been 
necessary  to  increase  their  roundhouse  org'anization  at  any  point 
on  account  of  additional  work  necessary  to  maintain  the  super- 
heater. 

OI'KRATION. 

The  main  difference  in  the  operation  of  superheater  loco- 
motives compared  with  that  of  saturated  locomotives  lies  entirely 
in  the  reserve  power  that  the  su]ierheater  locomotive  is  capable 
of  developing;-.  It  is  very  dit^cult  for  an  engineer,  who  has  been 
operating'  a  saturated  locomotive,  where  it  is  a  continual  fight 
for  steam,  to  realize  that  with  a  superheater  locomotive  it  is 
possible  to  work  the  engine  lower  down  or  with  a  longer  cut-ofif 
wdthout  the  steam  pressure  falling  back. 

It  is  a  fact  that  the  efficiency  of  the  superheater  increases  as 
the  demand  for  power  increases.  This  point  can  be  illustrated 
best  by  examples  that  come  to  our  attention  every  day,  showing 
the  possibilities  that  lie  in  following  proper  operation  methods. 

The  fear  on  the  part  of  engineers  to  take  advantage  of  the 
reserve  power  that  is  available  is  illustrated  by  the  following  in- 
cident :  The  engineer  had  been  operating  a  saturated  locomo- 
tive and  having  considerable  difificulty  in  getting  over  the  road 
and  maintaining  the  schedule  with  seven  or  eight  cars.  A  su- 
perheater locomotive  was  given  him  and  he  was  running  her 
practically  the  same  way  that  he  had  operated  the  saturated  lo- 
comotive. There  was  one  particularly  difficult  portion  of  the 
road  where  a  slow  order  to  ten  miles  per  hour  was  in  force  across 
a  long  bridge.  Directly  upon  leaving  the  bridge  it  was  necessary 
to  negotiate  a  1%  grade.  The  representative  of  the  Superheater 
Company  was  on  the  locomotive  and  suggested  to  the  engineer 
that  he  work  the  engine  at  least  half  stroke  up  the  grade.  After 
some  little  persuasion  he  was  prevailed  upon  to  take  a  chance  in 
spite  of  his  fear  that  the  water  would  get  away  from  him.  It 
is  needless  to  say  that  the  locomotive  pulled  nine  cars  up  the  1% 
grade,  accelerated  from  10  to  45  miles  an  hour  before  the  lever 
was  hooked  up  and  W'ithout  any  variation  in  the  steam  pressure 
or  any  damage  by  low^  water  except  that  of  wearing  out  the 
gauge  cocks  while  watching  the  water.  Another  instance  that  I 
know  of  w^as  the  Mikado  locomotive  on  a  3/10%  grade  with  an 
adjusted  tonnage  of  5,000  tons,  which  is  equivalent  to  about 
4,700  tons  actual.     When  on  the  grade  it  was  decided  to  see  how 

109 


far  the  lever  could  be  dropped  before  the  engine  would  fail  for 
steam.  It  was  dropped  one  notch  at  a  time  until  it  was  clear  in 
the  corner.  One  injector  was  on  full  and  the  other  injector 
worked  intermittently.  The  speed  was  accelerated  to  i8  or  20 
miles  an  hour  and  the  pressure  did  not  drop  below  190  lbs. 
These  two  instances  illustrate  the  power  that  is  available  with  a 
superheater  locomotive,  but  it  must  be  operated  right  to  get  all 
out  of  the  engine  that  there  is  in  her. 

FIRING. 

In  the  operation  of  the  superheater  locomotive  it  may  be 
said  in  general  that  what  is  good  for  the  saturated  locomotive  is 
also  good  for  the  superheater  locomotive.  The  fire  carried 
should  be  level  and  as  even  as  conditions  will  permit,  firing  light 
and  regular  and  maintaining  a  bright  white  fire  over  the  entire 
box.  By  following  the  proper  methods  of  firing,  higher  temper- 
atures can  be  maintained  in  the  firebox,  which  means  higher  tem- 
peratures in  the  large  flues  and  more  superheat.  On  this  subject 
I  wish  to  quote  from  a  discussion  of  a  paper  recently  read  be- 
fore a  railroad  club : 

"When  we  were  making  tests  for  temperatures,  I  had 
some  particular  observations  taken  of  the  firing  conditions 
and  found  very  remarkable  results.  We  found  that  the  tem- 
perature with  the  superheated  steam  was  more  constant  and 
higher  when  a  light  fire  was  maintained  and  careful  methods 
of  firing  were  followed  as  against  careless  methods.  For 
instance,  leaving  the  door  open  or  firing  with  a  large  num- 
ber of  scoops  at  a  time,  thus  deadening  the  fire  and  then  per- 
mitting it  to  die  down  before  firing  again.  We  had  curves 
of  temperatures  that  were  very  irregular." 

FULL  THROTTLE. 
Another  point  that  may  be  considered  in  the  operation  of 
superheater  locomotives  is  that  of  running  with  a  full  open 
throttle  wherever  it  is  possible.  There  is  always  some  drop  in 
pressure  between  the  throttle  and  the  cylinders  in  any  locomo- 
tive. This  drop  in  the  superheater  locomotive  is  very  little 
greater  and  will  be  increased  still  more  by  any  wire  drawing 
through  the  throttle.  The  best  practice  in  operating  the  super- 
heated locomotive  is  with  a  full  throttle  wherever  the  conditions 
permit,  cutting  back  the  reverse  lever  or  reducing  the  cut-ofif  if 
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a  reduction  in  power  is  required.  This  practice  should  be  car- 
ried on  until  the  point  of  most  economical  cut-off  is  reached, 
after  which  further  reductions  in  power  should  be  made  by  re- 
ducing the  throttle  opening. 

HIGH   WATER. 

Another  point  that  should  be  given  particular  attention  in 
the  operation  of  the  superheater  locomotive  is  that  of  carrying 
the  water  too  high  in  the  boiler,  for  the  efficiency  of  the  super- 
heater mav  be  greatly  influenced  by  the  water  level.  It  has  been 
said  that  the  high  water  man,  operating  a  saturated  locomotive, 
needed  a  superheater  to  overcome  the  bad  effects  of  this  prac- 
tice, and  it  is  a  fact  that  the  superheater  will  help  out  the  high- 
water  man.  It  will  be  possible  for  him  to  carry  water  at  almost 
any  level  without  being  able  to  detect  its  presence  in  the  cylin- 
ders. 

Records  will  show,  however,  that  the  high-water  man  is  not 
getting  the  economy  out  of  the  superheater  that  is  available,  for 
the  superheater  is  being  used  virtually  as  an  auxiliary  boiler  to 
evaporate  the  moisture  or  w-ater  carried  over.  In  other  words, 
the  heat  that  should  go  toward  raising  the  temperature  of  the 
steam  is  being  utilized  to  evaporate  the  water  and  the  final  tem- 
perature of  the  steam  is  much  below  what  should  be  obtained 
and  the  efficiency  of  the  superheater  greatly  impaired.  It  is  not 
necessary  in  the  operation  of  the  superheater  locomotive  to  cnrry 
the  water  so  high  as  certain  conditions  in  saturated  practice  de- 
mand. The  superheater  locomotive  develops  the  same  power 
on  from  30%  to  35%  less  water,  thereby  reducing  the  liability 
of  the  w^ater  getting  away  with  the  same  rapidity  as  it  does  in 
the  operation  of  saturated  locomotives  when  it  is  necessary  to 
trade  water  for  steam. 

OIL  FOR  LUBRICATION. 
With  reference  to  the  quality  of  oil  used  in  superheater  lo- 
comotives, it  is  only  logical  that  an  oil  with  a  flash  point  higher 
than  that  ordinarily  used  in  saturated  engines  is  advisable.  The 
oil  that  has  been  used  for  a  good  many  years  in  saturated  loco- 
motives has  a  flash  point  of  about  500°  and  carbonizes  at  tem- 
peratures considerably  below  500°.  Inasmuch  as  the  temperature 
of  the  steam  chest  and  cylinders  is  at  times  considerably  higher 
than  the  flash  point  of  this  oil,  it  is  necessary  to  provide  oil  with 

111 


a  higher  flash  point  than  that  used  in  saturated  practice.  In 
spite  of  the  fact  that  it  has  been  demonstrated  that  oil  with  a 
flash  point  of  500°  may  be  raised  to  temperatures  several  hun- 
dred degrees  above  this  point,  while  enveloped  in  steam,  without 
impairing  its  lubricating  qualities,  it  is  not  always  possible  to 
control  this  condition  and  keep  the  oil  surrounded  by  steam  while 
the  parts  to  be  lubricated  are  at  a  temperature  above  its  flash 
point.  There  are  times  when  the  engine  is  shut  off  that  the  tem- 
perature of  the  steam  chest  and  cylinder  walls  are  above  the 
flash  point  of  the  oil.  Under  these  conditions  the  oil  must  neces- 
sarily carbonize  and  it  is  in  order  to  meet  these  conditions  and 
prevent  the  carbonization  that  an  oil  with  a  flash  point  approach- 
ing the  maximimi  temperature  of  the  cylinder  and  steam  chest 
walls  is  recommended.  After  good  material  and  good  workman- 
ship have  been  provided  in  the  Valves,  cylinders,  bushings  and 
rings,  and  a  good  grade  of  oil  has  been  secured,  the  proper  dis- 
tribution of  this  oil  remains.  This  can  be  best  effected  by  a  five- 
feed  lubricator,  distributing  oil  to  the  steam  chest  and  cylinders 
of  the  engine.  The  engineer  can  also  facilitate  the  lubrication 
by  slightly  cracking  the  throttle  while  drifting,  thereby  keeping 
steam  in  the  cylinders  to  protect  the  oil  until  the  temperature 
has  been  reduced  below  the  point  where  the  oil  is  affected. 

riSTOX    ROD    PACKING. 

There  has  been  some  trouble  occasioned  by  the  melting  out 
of  piston  rod  packing.  Experiments  have  been  made  to  meet  tnls 
condition  in  which  various  packing  mixtures  have  been  used.  The 
mixture  which  has  given  the  best  results  is  made  up  of  80% 
lead  and  20%  antimony,  which  has  a  melting  point  well  above 
the  temperature  of  the  superheated  steam.  This  mixture,  how- 
ever, is  not  infallible  and  there  are  instances  where  it  has  melted 
out  in  service.  These  instances  do  not  point  to  the  fact  that  the 
mixture  is  unsuited  to  the  purpose,  because  piston  rod  packing 
is  considered  satisfactory  in  saturated  steam  practice  and  occa- 
sionally gives  trouble  by  melting  out.  In  the  case  of  the  super- 
heater locomotive,  as  well  as  the  saturated  locomotive,  the  melt- 
ing out  of  piston  rod  packing  is  not  so  much  due  to  the  high 
temperature  of  the  steam.  It  is  generally  caused  by  too  high 
temperatures  generated  by  the  friction  between  the  packing  and 
the  rod,  due  to  improper  lubrication.    This  trouble  may  be  avoid- 
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ed  by  correcting"  the  lubrication  and  ctiuipping  the  rods  with  a 
swab  cup  and  using  valve  oil  on  the  swab. 

Experiments  have  been  made  to  find  a  packing^  with  a  hi^i^her 
meltings  point  than  that  mentioned  above  and  mixtures  of  lead 
and  co])per  or  brass  have  been  made.  The  use  of  packing  of 
this  kind,  where  the  mixture  of  the  metals  is  entirely  mechanical, 
and  the  benefits  desired  are  not  great.  If  the  temperatures  are 
high  enough  to  melt  out  the  lead,  it  will  go  out  and  leave  the 
copper  or  brass  in  the  form  of  a  sort  of  honey-comb.  Packing 
made  of  these  mixtures  has  another  disadvantage  in  that  it  has  a 
tendency  to  score  the  rods.  The  scoring  of  the  rods  is  often 
found  to  be  more  serious  than  the  occasional  burning  out  of  the 
packing.  As  was  mentioned  above,  the  place  to  correct  rod  pack- 
ing troubles  lies  in  the  correction  of  the  lubrication  first. 

It  has  been  the  purpose  of  this  paper  to  bring  before  you, 
for  discussion,  the  problems  that  are  experienced  in  the  operation 
and  maintenance  of  superheater  locomotives.  Only  the  import- 
ant items  under  these  subjects  have  been  taken  up.  Upon  the 
proper  maintenance  and  proper  operation  depends  the  possibility 
of  obtaining  the  savings  and  the  advantages  that  are  ofifered  by 
the  use  of  superheated  steam,  ^^"hile  it  may  appear  from  the 
points  that  have  been  mentioned  that  the  maintenance  of  the  su- 
perheater locomotive  is  considerable,  it  is  found  in  actual  prac- 
tice that  the  maintenance  costs  are  not  higher  for  the  superheater 
ec|uipment  than  for  any  other  similar  part  of  the  locomotive.  Ex- 
perience has  also  proven  that  a  great  many  of  the  troubles  that 
are  encountered  in  the  maintenance  and  operation  are  due  to  a 
lack  of  experience  and  may  be  eliminated  if  the  proper  care  is 
taken  at  the  start. 

I  have  a  few  slides  that  will  show  the  construction  of  the 
superheaters,  and  I  will  describe  them  briefly,  and  if  there  are 
any  points  that  you  care  to  ask  that  are  not  clear,  I  will  be  glad 
to  answer  them  while  the  slide  is  on  the  screen. 
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1.     Type  A  top  header  fire  tube  superheater  applied  to  locomotives 
with  outside  steam  pipes. 
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SCHMIDT   SUPERHEATER 

I.ocoMOTivr   SrprniiF.ATi  R  (  < 


2.     Schmidt  top  header  fire  tube  superheater. 


3.     Schmidt  superheater  with   top   header,   having    through  bolt   unit 

connections. 


115 


4.     Schmidt  superheater  with  top  header,  having  tee  bolt  unit   con- 
nections. 
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5.     Schmidt  superheater   header  casting. 


116 


6.     Schmidt  superheater  unit. 
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7.     Superheater   damper   and   cylinder,   horizontal. 
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8.     Superheater    damper    and    cylinder,    vertical. 
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9.     Prosser    used    in    first    setting    of    flues. 
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10.     Prosser  used  in  reworking  flues. 


11.     Roller  consisting  of  five  rolls  used  in  maintaining  large  flues. 
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PRESIDENT:  Gentlemen,  this  subject  is  one  of  great 
interest  to  all  railroad  men  that  have  anything  to  do  with  loco- 
motives, and  I  hope  that  you  will  enter  into  this  discussion  on 
the  operation  and  maintenance  of  the  superheater  locomotive 
without  waiting-  for  your  name  to  be  called.  We  have  no  idea 
from  the  registery  cards  as  to  who  are  the  most  interested  in 
this  work,  but  we  presume  that  all  persons  that  have  anything  to 
do  with  the  superheater  or  care  to  learn  anything  about  them 
are  interested.  I  will,  however,  ask  Mr.  D.  J-  Redding,  Asst. 
Superintendent  of  Motive  Power,  P.  &  L.  E.  R.  R.,  to  open  the 
discussion. 

MR.  REDDING:  Mr.  President  and  Gentlemen— I  had 
hoped  to  listen  for  a  while  first  to  people  who  have  objections 
to  superheaters.  I  have  no  objection  to  the  superheater.  I  no- 
tice some  remarks  made  by  the  speaker,  however,  that  I  did 
not  quite  understand.  For  instance.  I  think  he  said  that  there 
was  a  loss  between  the  superheater  and  the  point  of  cut-off  so 
that  only  about  lOO  degrees  of  superheat  were  delivered  to  the 
steam  chest  of  a  200-pound  pressure  engine.  That  would  only 
give  a  total  temperature  of  487  or  488.  I  am  inclined  to  think 
that  you  get  very  much  more  than  that.  I  may  have  misunder- 
stood Mr.  Ryder  in  making  that  statement,  but  I  am  under  the 
impression  that  it  should  be  around  600  degrees.  Of  course  it 
does  not  do  to  take  all  the  statements  made  by  the  superheater 
people  just  exactly  at  face  value.  For  instance,  one  might  think 
when  he  said  he  could  save  30  per  cent,  of  the  fuel  that  that 
meant  30  per  cent,  of  all  fuel  consumed.  The  superheater  will 
only  save  30  per  cent,  when  you  are  using  steam  rapidly.  You 
will  not  get  that  amount  of  saving  when  your  boiler  is  being  fired 
up  or  laying  around  the  round  house,  or  over  the  ash  pit. 

We  have  not  been  able  to  find  that  we  were  saving  30  per 
-cent,  in  fuel,  but  possibly  that  is  due  to  the  fact  that  we  have 
not  followed  the  matter  up  closely  enough,  or  made  sufficiently 
careful  tests,  but  we  do  know  that  we  are  making  a  very  consid- 
erable saving  in  fuel.  Our  superheated  engines  are  working  at 
full  or  nearly  full  capacity,  under  which  conditions  you  get  best 
results  from  superheated  steam,  and  I  feel  that  the  use  of  su- 
perheated steam  is  a  very  distinct  advance  in  successful  loco- 
motive operation,  and  that  it  is  worth  while  is  further  evidenced 

120 


by  the  fact  that  the  manufacturers  are  receiving  a  great  many 
orders  for  superheat  equipment. 

The  matter  of  leaks  at  the  front  flue  sheet,  mentioned  by 
Mr.  Ryder,  seems  to  be  serious  only  when  the  engines  are  turned 
out  by  the  locomotive  builders.  We  have  not  had  trouble  with 
leaks  in  the  front  end  after  we  have  re-set  the  tubes,  but  the 
builders  at  first  apparently  did  not  realize  the  importance  of 
doing  better  work  at  the  front  end  on  superheaters  than  they 
had  been  in  the  habit  of  doing  on  saturated  steam  boilers.  They 
did  not  realize  the  necessity  of  beading  more  of  the  tubes  in 
the  front  end,  but  think  they  are  improving  in  this  respect. 
When  we  have  a  first-class  job  of  installation  in  the  superheater 
•engines,  we  do  not  feel  there  is  much  occasion  for  leaking  flues 
in  the  front  end.  We  do  not  use  flue  rolls  on  either  saturated 
or  superheated  boiler  tubes. 

On  the  question  of  lubrication.  We  thought  at  first  that 
we  were  going  to  have  more  or  less  trouble,  and  I  believe  that 
was  the  general  impression  over  the  country  when  superheated 
steam  was  first  introduced.  I  feel  now,  however,  that  most  of 
our  trouble  was  the  result  of  this  fear,  in  fact  that  we  used  too 
much  oil,  this  resulting  in  there  being  too  much  oil  in  steam 
chests  and  cylinders  at  the  time  the  throttle  was  closed,  and  con- 
sequently excessive  carbonized  oil,  which  w'ould  form  on  bolt 
heads  and  ports  and  choke  up  the  exhaust  nozzles.  By  reduc- 
ing the  supply  of  oil,  we  have  gotten  away  from  the  greater 
portion  of  that  difficulty,  and  we  have  not  found  it  necessary 
to  use  any  different  grade  of  oil  from  that  which  we  were  reg- 
ularly using  with  saturated  steam.  We  did  find  it  advisable  to 
dispense  with  relief  valves,  thereby  preventing  the  admission  of 
large  volumes  of  cold  air  at  the  time  throttle  was  closed.  We 
also  find  it  advisable  to  use  a  drifting  valve  so  that  there  is  al- 
ways some  steam  in  circulation  to  support  the  oil. 

This  whole  question  of  superheated  steam  reminds  me  of  a 
story  I  read  one  time  about  an  old  master  mechanic  who  had 
worked  on  a  railroad  for  a  great  many  years,  and  finally  retired. 
He  had  an  inscription  over  his  fire-place  which  read  :  "In  my 
long  and  varied  experience  in  railroading,  I  have  had  a  great 
many  troubles,  most  of  which  never  occurred." 

PRESIDENT :  Mr.  Ryder,  would  you  prefer  to  answer 
the  questions  as  raised,  or  w^ait  until  the  discussion  is  over? 
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MR.  RYDER:  I  think  I  would  prefer  to  wait,  if  it  is  all 
the  same. 

PRESIDENT:  W'e  would  be  glad  to  hear  from  anyone 
who  cares  to  speak  on  the  subject. 

^IR.  W.  J.  IMURPHY:  ^Ir.  President.  I  would  like 
to  ask  Air.  Ryder  why  they  recommend  a  heavier  ferrule  for 
the  back  end  of  the  flue  than  they  do  for  the  smaller  tube? 

PRESIDENT:  Mr.  J.  P.  Kendrick,  blaster  Alechanic,  B. 
R.  &  P.  Ry.? 

MR.  KENDRICK:  Air.  President  and  Alembers— I  came 
here  tonight  to  listen,  and  I  have  gained  a  good  deal  of  knowl- 
edge. I  have  not  got  very  much  to  say.  \\'e  have  a  large  num- 
ber of  the  superheaters  on  our  road,  and  we  experience  no  trou- 
ble, although  we  have  not  had  them  a  great,  while.  As  Air. 
Redding  stated,  we  thought  at  first  we  could  not  operate  them 
without  a  special  grade  of  oil,  but  we  find  we  are  getting  along 
very  well  with  the  same  grade  of  oil  that  is  used  in  our  satur- 
ated steam  engines,  and  so  far  we  have  not  experienced  any 
trouble. 

PRESIDENT:  Air.  W.  L.  Hudson,  Road  Foreman  of 
Engines,  Pennsylvania  R.  R. 

AIR.  HUDSON :  Air.  President,  we  have  nineteen  class 
K2  engines  on  our  division  that  are  equipped  with  superheaters, 
and  have  found  that  there  is  quite  a  saving  effected  in  fuel  and 
water..  \\'e  made  a  bag-coal  test  or  trial  some  time  ago,  com- 
paring a  superheater  engine  with  a  saturated  steam  engine ; 
that  is,  we  took  into  consideration  the  consumption  of  fuel  while 
the  locomotive  was  in  actual  service  on  the  road.  There  were 
some  trips  that  a  fuel  saving  of  about  26%  was  effected,  also 
a  saving  of  about  23%  in  water. 

We  have  not  experienced  any  serious  difficulty  in  lubricat- 
ing the  valves  and  cylinders  of  these  engines,  although  we  did 
find  it  necessary  to  use  a  better  grade  of  oil — superheater  oil. 
At  first  we  did  not  supply  quite  enough  of  that.  I  have  an  idea, 
however,  that  the  physical  characteristics  of  our  road  are  re- 
sponsible for  the  fact  that  we  could  not  get  as  good  results  with 
the  lower  grade  of  oil.  We  do  a  great  deal  of  drifting,  and  for 
that  particular  reason  I  think  we  require  a  better  grade  of  oil 
than  would  be  required  on  a  road  where  steam  is  used  practically 
all  the  time. 
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There  is  one  question  that  I  would  hke  to  ask  Mr.  Ryder. 
I  am  really  not  askin^g^  it  for  my  own  information,  but  the  ques- 
tion has  been  asked  and  has  been  discussed  by  a  number  of 
men  whom  I  know  are  present  tonight,  and  I  would  like  to 
have  ^Ir.  Ryder  answer  the  question  for  their  satisfaction.  Is 
there  any  benefit  derived  from  a  superheater  locomotive  in 
starting  a  train  ? 

PRESIDEXT:  Mr.  W.  H.  llolbrook.  Road  Foreman  of 
Engines.  P.  C.  C.  &  St.  L.  R.  R. 

MR.  HOLBROOK:  Mr.  President,  we  have  ten  or  fif- 
teen Pacific  type  locomotives  equipped  with  the  superheater, 
and  two  of  the  Consolidated,  known  as  the  '"H-S."  Our  ex- 
perience has  been  about  the  same  as  that  spoken  of  by  Mr. 
Ryder  and  others.  We  have  found  that  after  some  experience 
the  necessity  for  a  high  grade  oil  wasn't  as  pronounced  as  it 
was  thought,  and  it  was  overcome  in  a  large  measure  by  crack- 
ing the  throttle  in  drifting.  However,  before  that  was  brought 
out.  we  renewed  several  bushings  and  packing  rings ;  but  since 
that  was  found  to  be  a  remedy  we  have  had  very  little  trouble. 

I  do  not  think  there  is  any  question  about  the  economy 
of  the  superheater.  There  is  quite  a  difference  in  saving  of  coal 
and  water. 

With  regard  to  the  leaks  of  the  superheater  units,  we  have 
had  a  number  of  cases  of  the  superheater  unit  joints  leaking, 
and  in  two  cases  the  superheater  unit  tube  cracking.  There 
seems  to  be  quite  a  difference  as  to  the  location  of  the  leak. 
In  one  case  I  remember  the  superheater  unit  tube  was  cracked 
some  two  feet  back  from  the  flue  sheet,  and  while  it  effected 
the  engine  some  in  steam  it  did  not  materially  hurt  it  anv :  and 
in  others  again  where  the  ball  joint  of  the  superheater  leaked, 
it  did  eff'ect  the  engine  materially.  I  think  that  was  due  to 
the  fact  that  it  would  have  more  eff'ect  on  the  back  than  it  did 
on  the  front  end. 

PRESIDEXT:  ^Ir.  B.  F.  Barnhart.  Assistant  Foreman  of 
Engines.  B.  &  L.  E.  R.  R. 

:\IR.  BARXHART:  Mr.  President  and  Gentlemen— As 
the  B.  &  L.  E.  Railroad  has  not  at  present  any  superheater  lo- 
comotives. I  could  not  say  anything  of  interest  on  the  sub- 
ject. 
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PRESIDENT:  Mr.  L.  L.  Sargent,  Assistant  Road  Fore- 
man of  Engines,  Pennsylvania  R.  R. 

J\IR.  SARGENT :  I  can  not  say  anything  but  what  would 
be  favorable  to  the  superheater,  except  this :  You  can  never  tell 
when  the  damper  is  closed  when  the  engine  is  shut  off  and  drift- 
ing at  night.    That  is  all  I  have  against  it. 

PRESIDENT:  Mr.  John  T.  Neale,  Special  Fireman,  P. 
R.  R. 

MR.  NEALE:  I  do  not  think  I  can  add  anything  of  in- 
terest on  the  subject. 

PRESIDENT— :\Ir.  E.  W.  Grieve,  Instructor  of  Firemen, 
P.  R.  R. 

]\IR.  GRIEA  E :  ^Ir.  President  and  ^Members — I  have  not 
had  a  great  deal  of  experience  wdth  the  superheater  locomotive. 
What  I  have  had  is  rather  interesting  with  reference  to  the 
economy  of  coal.  There  are  some  things  I  notice  that  I  do  not 
think  much  of,  especially  as  to  starting.  If  anything,  you  can 
start  more  cars  with  a  saturated  steam  engine  than  you  can 
with  a  superheater.     That  is  about  all  I  can  say. 

PRESIDENT:  Mr.  F.  ^I.  ^IcNulty,  Superintendent  of 
IMotive  Power,  Alonongahela  Connecting  Railroad.  Your  road 
is  a  shifting  road  principally;  I  am  inclined  to  think  you  are 
interested. 

MR  .McNULTY:  Mr.  President,  my  experience  on  su- 
perheater locomotives  is  very  limited.  I  came  here  for  the  pur- 
pose of  learning  something,  for  use  in  the  near  future. 

MR.  R.  M.  LONG :  Mr.  President  and  Gentlemen— I  was 
very  glad  to  listen  to  the  valuable  paper  this  evening,  and 
very  much  interested.  No  man  knows  what  real  good  a  super- 
heater engine  is  until  he  gets  into  bad  water ;  then  it  will  show 
him  very  quickly  the  results  of  a  superheated  boiler.  Our  men 
over  there,  when  they  get  a  superheated  one.  are  perfectly  sat- 
isfield,  and  they  moan  considerably  when  they  have  to  run  a  "wet 
one,"  as  they  call  it. 

I  would  like  to  ask  Mr.  Ryder  if  he  has,  in  his  experience, 
noticed  any  trouble  with  dampers  warping  and  not  working 
properly?  I  saw  some  men  running  in  off  another  road  with 
some  dampers  warped.     I  attributed  it  myself  to  the  air  coming 
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through  at  the  cvHnder  saddle,  but  T  did  uot  kncnv  whether  they 
experienced  mueli  trouble  with  warped  dampers. 

Another  thins;'  he  spoke  of,  if  I  have  the  figures  right, 
that  engine  was  rated  at  5,000  on  a  3-10%  grade.  It  must 
have  been  a  pretty  good  engine,  I  imagine  from  what  he  said, 
to  get  her  up  from  10  to  35  miles  an  hour.  She  is  some  stea- 
mer. I  would  like  to  ask  a  question  as  to  the  brick  arch,  and 
where  they  run  it — whether  they  run  it  against  the  sheet  or 
a  few  inches  away  from  it?  I  have  had  some  experience  in 
the  passenger  and  freight  superheated  engines,  and  I  will  say 
this  for  them,  that  our  results  arc  noticeable,  the  coal  saving 
is  great,  also  the  water.  But  for  the  saving  of  coal  it  makes 
no  difference  what  kind  of  an  apparatus  you  put  on  if  you 
don't  put  some  firemen  on  that  know  something  about  firing. 
They  will  pile  it  in  pust  the  same. 

I  was  very  glad  to  listen  to  the  valuable  paper  read. 

PRESIDENT— ]\Ir.  H.  H.  Ryde,  of  the  Page  Woven  Wire 
Fence  Company. 

Mr.  President  and  Gentlemen :  While  I  am  not  directly 
connected  with  the  railway  game,  yet  1  have  always  been  in- 
terested in  it ;  in  fact,  you  may  somewdiat  imagine  when  I  say 
that  I  have  subscribed  for  Locomotive  Engineering  for  over 
20  years. 

The  question  of  lubrication  with  super-heated  steam  is  no 
doubt  very  important.  Last  Summer  I  spent  almost  two  months 
in  Italy,  Austria  and  Greece.  While  there  I  was  particularly  in- 
terested in  their  locomotives ;  every  time  I  saw  an  engine  I 
went  over  to  look  her  over.  While  this  is  possibly  not  quite 
connected  with  the  discussion,  I  noticed  particularly  in  Italy 
one  very  peculiar  type  of  engine  that  was  designed  by  that  very 
excellent  designer — Ernest  Breda — of  Milan.  These  engines 
were  of  the  Pacific  type  cylinders  19x32x26,  cross  compound 
with  cylinders  inside  the  frames,  working  on  crank  axles,  both 
pistons  having  tail  rods  extending  through  the  cylinder-heads 
to  carry  the  weight ;  and  I  think  this  is  a  very  good  idea,  par- 
ticularly with  large  pistons.  These  engines  also  had  an  inter- 
cepting valve  between  the  cylinders  which  was  used  in  start- 
ing. Walchaert  valve  gear  was  used  and  the  piston  valves  lo- 
cated outside  the  frames  and  in  line  with  the  valve  gear.  You 
can  imagine  cylinders  between  the  frames  and  piston  valves  out- 
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side  the  frames — and  then  imagine  the  clearance  between  val- 
ves and  cylinders.  These  engines — although  unique  in  their 
design — picked  up  a  heavy  train  very  rapidly,  and  I  understood 
they  gave  very  good  satisfaction. 

Returning  to  the  question  of  lubrication,  I  found  on  some 
of  these  engines  a  very  clever  method  of  lubrication  which  I 
though  was  ver}^  good.  This  consists  of  two  small  round  re- 
ceptacles placed  on  each  side  of  the  engine — on  the  running 
board — wdiich  would  hold  possibly  ^  to  I  gallon  of  oil;  attach- 
ed to  these  receptacles  was  a  ratchet  gear  similar  in  principle 
to  the  Rochester  Lubricator — which  is  used  in  stationary  engine 
practice.  This  ratchet  arrangement  was  attached  to  one  of  the 
levers  on  the  Walchaert  valve  gear  and  forced  a  small  stream 
of  oil  to  the  steam  chest ;  the  pipe  from  the  lubricator  was  piped 
into  a  tee  on  top  of  the  valve  chamber  and  pipes  branching  from 
the  sides  of  the  tee  to  each  end  of  the  steam  chest.  I  understand 
they  liked  the  arrangement  well. 

I  also  found  that  in  all  high-pressures,  and  particularly  with 
super-heated  steam,  slide  valves  were  practically  abandoned. 
They  appeared  to  think  it  the  height  of  folly  to  use  slide  valves 
for   pressure    over    i8o   pounds. 

The  question  of  lubrication  is  no  doubt  very  important  with 
super-heated  steam.  I  have  some  locomotives  under  my  super- 
vision at  present  using  saturated  steam  and  I  know  how  im- 
portant it  is  and  that  it  is  worthy  of  a  great  deal  of  atten- 
tion, although  I  think,  as  Mr.  Redding  says,  that  with  super- 
heated steam  you  often  use  too  much  oil. 

Gentlemen,  I  thank  you  for  your  attention. 

PRESIDENT — We  have  with  us  a  Boiler  Shop  Foreman 
and  an  Engine  House  Foreman.  As  nothing  has  been  said  about 
maintenance,  possibly  these  gentlemen  could  speak  on  that  sub- 
ject.    Mr.  D.   S.  Rice,  Boiler  Shop  Foreman,  P.  R.  R. 

MR.  RICE :  IMr.  President  and  Gentlemen — I  am  very  much 
gratified  for  the  privilege  of  hearing  this  paper.  We  are  operat- 
ing a  few  of  the  "k"  type  of  engines  that  have  been  equipped 
with  superheaters.  From  a  boiler  shop  standpoint,  probably  the 
only  difficulty  that  we  experience  is  frequency  of  the  large 
super-heater  tubes  leaking  in  the  firebox  end.  So  far  as  leaks 
are  concerned  in  the  smokebox,  we  are  not  troubled  there. 
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PRESIDENT — Mr.  W.  A.  Jones,  Enj^inc  ironsc  Foreman, 
Pennsylvania  Lines. 

AIR.  JONES  :  We  have  abont  25  or  30  su])erheater  loco- 
motives in  freig^ht  service,  and  have  iiad  very  good  results  with 
them.  I  do  not  think  we  have  had  much  difficulty  with  the 
superheater  enoines  possibly  because  they  are  new.  The  engi- 
neers all  tell  me  that  they  have  less  trouble  getting  over  the  road 
with  the  superheater  engines  than  they  do  wdth  the  saturated 
steam  engines.  We  have  had  no  trouble  with  superheater 
flues.  We  have  had  no  trouble  with  superheater  elements  leak- 
ing in  the  front  end.  Some  passenger  engines  have  had  a  few 
elements  leaking-.  I  think  if  we  keep  the  superheaters  up  to 
shape  that  we  will  have  no  trouble  with  them. 

PRESIDENT— I  notice  the  card  of  Herbert  Lewis,  District 
Inspector  of  Locomotive  Boilers  of  the  United  States  Govern- 
ment.    We  will  be  very  glad  indeed  to  hear  from  him. 

MR  LEWIS  :  Mr.  President  and  Gentlemen— This  paper 
that  has  been  read  tonight  is  most  interesting  to  all  the  dis- 
trict inspectors— especially  myself.  We  are  vitally  interested  in 
this  question  of  superheated  steam,  from  the  standpoint  of  a 
possible  failure.  It  may  come  about  through  the  increased 
size  of  the  superheater  tube.  It  is  a  well  known  fact — you  are 
all  practical  men,  in  fact  all  men  connected  with  the  locomo- 
tive operation  of  the  railroad — that  a  flue  deteriorates  just  ahead 
of  the  weld,  on  accoirnt  of  the  metal  not  being  worked  under  the 
course  of  welding.  Now,  when  you  come  to  put  in  a  superheater 
flue  of  about  4^"  diameter,  which  I  understand  is  the  size  that 
is  to  be  used  and  is  the  standard  size,  we  have  an  increased  area 
there,  and  from  the  statistics  it  is  clear,  owing  to  the  number 
of  flue  failures  that  have  happened  throughout  the  country,  the 
accidents  that  have  been  reported  to  the  Department  in  Wash- 
ington, this  matter  is  worthy  of  considerable  consideration. 

I  would  like  to  be  advised  if  the  representative  can  en- 
lighten the  gentlemen  present,  and  myself — I  know  we  are  all 
interested — if  there  are  any  particular  suggestions  wherein  we 
can  obtain  a  higher  standard  of  strength  than  would  be  main- 
tained ordinarily  with  the  ordinary  process  of  welding  on  the 
smaller  diameter  of  flue?  It  has  been  showai  in  tests  by  the 
National  Tube  Company,  tests  made  for  the  L^nited  States 
Government,    that    in    many    instances    the    flue    weld    was    not 
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anywhere  near  perfection.  Of  course  we  know  it  is  not  perfec- 
tion, but  some  of  them  are  far  away  from  it.  And  under 
the  best  circumstances  that  could  prevail  it  was  found  in  many 
instances  that  the  welds  would  orive  way.  You  can  all  readily 
realize  what  it  means  if  a  4Y2  inch  flue  cracks  completely  off 
in  a  firebox ;  it  might  mean  a  dangerous  accident  where  many 
would  be  injured.  What  I  would  like  to  impress  upon  the 
representative  is  the  fact  that  if  these  large  flues  are  used, 
can  it  be  so  arranged  that  any  protection  could  be  brought 
about  to  overcome  injuries  of  this  sort?  I  would  like  to  have 
him  dwell  on  that  matter  and  make  it  clear,  if  possible.  There 
are  many  times  that  I  have  personally  investigated  flue  acci- 
dents, and  we  find  that  in  90%  of  them  the  flue  simply  breaks 
off  just  ahead  of  the  w^eld.  The  weld  oftentimes  holds  good, 
but  that  deteriorating  of  the  flue  when  it  comes  from  the  fire, 
not  being  worked,  causes  it  to  fail  at  that  point.  I  think  you 
older  boiler  men  present  will  agree  with  me  on  that  point. 

T  believe  that  the  superheater  has  come  to  stay ;  there  is 
no  question  about  it.  And  as  to  its  maintenance  and  operation, 
while  I  am  not  directly  interested  I  am  interested  in  another 
way.  I  believe  it  has  come  to  stay,  and  T  believe  we  ought  to 
know  all  we  can  about  it.  I  am  here  to  learn,  and  would  like 
to  hear  him  enter  into  a  discussion  in  its  entirety.  I  thank  you 
very  much,  gentlemen. 

PRESIDENT— Mr.  Wm.  Wittig,  Foreman  Boiler  Makers, 
American  Locomotive   Company. 

MR  WITTIG :  Gentlemen,  I  have  come  here  this  even- 
ing to  learn.  While  I  am  a  young  man,  yet  I  have  taken  the 
position  as  Foreman  of  Boiler  Makers  and  I  find  my  chief  trou- 
ble is  what  Air.  Redding  states,  applying  these  tubes,  and  apply- 
ing them  right,  so  that  they  are  suitable  to  the  railroad  com- 
pany. And  you  know  that  is  quite  a  hard  job,  I  have  not  found 
any  trouble  with  the  tubes  myself :  I  can  not  say  anything  about 
that  part  of  it ;  but  whether  they  are  pleasing  and  satisfactory 
to  the  railroad  companys  is  another  thing. 

PRESIDENT:  Mr.  C.  A.  Yawman,  Fireman  on  the  Test 
Plant,  P.  R.  R..  Altoona. 

MR.  YAWMAN  :  :\Ir.  President— I  have  had  quite  a  little 
experience  in  the  firing  of  superheater  locomotives,  and  parti- 
cularly where  they  were  worked  to  their  capacity,  and  sometimes 
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a  little  beyond.  All  I  can  say  about  superheater  locomotives  is 
favorable.  We  have  at  times  had  as  high  as  662  degrees  super- 
heat in  the  branch  pipe  with  these  locomotives  on  the  Test 
Plant. 

PRESIDENT:  Mr.  W.  W.  Bond,  Assistant  Road  Fore- 
man, of  Engines,  P.  R.   R. 

AIR.  P)OXD:  ]\Ir.  President — I  have  had  some  experience 
with  the  superheater  engines  and  while  there  is  no  question 
but  what  the  saturated  steam  engine  must  take  its  hat  off  to  the 
superheater,  we  still  have  some  trouble  with  the  latter.  We  find 
too,  as  yir.  Yawman  has  just  said,  that  the  superheater  capa- 
city is  not  unlimited,  and  that  the  cut-off  has  to  be  taken  care 
of  to  a  certain  extent  as  carefully  as  any  other  type  of  engines, 
and  we  do  not  find  them  as  has  been  said,  able  to  stand  full 
stroke  at  18  and  20  miles  per  hour.  From  an  economical  stand- 
point, there  is  no  question  but  that  there  is  quite  a  saving, — 
we  find  that  in  tests  made. 

As  to  the  lubrication,  I  always  felt  like  asking  somebody 
a  question  as  to  w^hether  or  not  it  was  advisable  to  put  the  oil 
in  the  cylinders  as  they  are  designed,  it  has  occurred  to  me 
that  the  same  amount  of  oil  put  through  the  valves  w^ould 
give  better  satisfaction  than  to  have  a  part  of  it  go  to  the 
cylinders  direct.  I  would  like  to  have  Mr.  Ryder  say  some- 
thing on  this  point. 

PRESIDENT— We  have  with  us  this  evening  Mr.  J.  G. 
Code.  General  Alanager  of  the  Wabash-Pittsburgh  Terminal 
Railroad. 

MR  CODE:  Mr.  President,  I  can  add  very  little  to  what 
has  been  said  about  the  superheater.  I  have  had,  however, 
occasion  recently  to  make  a  comparison  of  the  maintenance 
cost  between  the  superheater  locomotive  and  one  of  a  similar 
type  using  saturated  steam.  The  factor  of  difference  between 
the  locomotives,  we  found,  was  that  with  the  superheated 
steam  locomotive  carrying  160  pounds  of  pressure,  with  a  25- 
inch  cylinder,  and  the  saturated  steam  engine  with  200  pounds 
pressure,  with  a  22-inch  cylinder,  the  cost  recorded  since  April, 
1909 — all  repairs  average  per  annum,  or  per  month — was  86% 
greater  on  the  saturated  steam  locomotive.  Or,  by  miles  ope- 
rated, the  saturated  steam  locomotives  cost  per  mile  was  121% 
greater. 
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This  of  course  cannot  all  be  credited  to  the  superheater, 
but  in  part  to  the  lower  steam  pressure  maintained  on  the  su- 
perheater engine.  We  get  the  same  performance  out  of  both 
locomotives,  and  that  I  believe  is  an  interesting  feature  of  the 
value  of  the  superheated  steam  locomotive,  in  that  it  is  pos- 
sible to  get  a  performance  equal,  by  the  use  of  superheating, 
to  that  of  a  saturated  steam  locomotive  carrying  a  higher  pres- 
sure.    We  have  no  difficulty  with  the  packing  or  lubrication. 

PRESIDENT:  J^Ir.  F.  H.  Stark,  Superintendent  Mon- 
tour Railroad. 

MR  STARK:  INIr.  President  and  Gentlemen — It  seems 
to  be  the  purpose  of  the  President  always  to  extend  that  cour- 
tesy to  me,  even  though  he  knows  I  don't  know  a  thing  about 
it.  We  sometimes  have  a  little  prejudice  against  hypnotists,  etc. 
The  gentleman  who  presented  the  paper  tonight  apparently  has 
his  company  with  him.  One  of  them  refers  to  his  travels  all 
over  the  world  as  fluently  as  we  might  about  the  states  in  the 
Union.  And  somehow  or  other  we  are  inclined  to  accept  some 
of  the  statements  that  are  made  with  just  a  little  bit  of  pre- 
judice. Now,  personally,  if  he  had  explained  to  us  how  he 
could  operate  the  locomotive  with  a  lower  grade  of  coal,  I  might 
have  been  more  interested.  However,  seriously  speaking,  Mr. 
Code.  I  think  hit  on  one  of  the  important  advantages ;  and  that 
is,  the  possibility  of  producing  the  same  service  with  a  less 
steam  pressure.  That,  to  my  mind,  is  a  very  valuable  feature 
of  the  superheater.  And  there  was  one  other  feature  that  I 
did  not  understand,  and  that  was  how  the  superheater  went 
into  action  automatically  as  the  service  required.  I  presume  that 
is  simple  to  the  rest  of  you,  but  to  me  it  was  not. 

PRESIDENT:  Mr.  A.  Stucki. 

MR.  STUCKI:  Mr.  President— We  have  heard  a  good 
deal  about  dampers  tonight.  As  I  understand  it,  they  are  al- 
lowing an  unobstructed  passage  for  the  gases  in  the  open  posi- 
tion and  a  partially  closed  passage  in  the  closed  position.  One 
speaker  just  claimed  he  didn't  know  when  the  damper  was  open 
or  when  it  was  shut  and  another  one  foinid  them  often  warped. 

Are  these  dampers  in  superheated  steam  locomotives  al- 
ways automatically  operated  or  are  stationary  dampers  used  at 
times?     Would  it  not  be  perferable  in  some  respects  to  operate 
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them  by  hand,  then  you  would  be  sure  that  they  are  shut  when 
you  want  them  shut,  and  vice  versa,  then  you  could  also  gradu- 
ate the  opening,  similar  to  what  has  been  done  with  a  good 
deal  of  success(  See  R.  R.  Age  Gazette  February  14th.  1913)  on 
other  locomotives.  Or  have  you  used  this  graduating  damper  in 
connection  with  the  superheater? 

PRESIDENT:      Mr.    D.    M.    Howe.    Manager.    Joseph 
Dixon   Crucible  Company. 

:\IR  HOWE:  IMr.  President— What  I  don't  know  about 
superheating  would  fill  a  very  large  book.  I  was  very  much 
interested  in  hearing  the  paper  read  tonight,  and  fully  as  in- 
terested in  hearing  the  dififerent  questions  asked,  and  I  would 
be  equally  interested  in  hearing  ^Ir.  Ryder  answer  the  ques- 
tions that  have  been  asked.  It  would  hardly  be  proper  for  me 
to  go  into  the  subject  of  lubrication,  which  no  doubt  I  would 
know  a  little  more  about  than  some  of  the  other  points  spoken 
of  tonight.  However,  I  am  an  old  member  of  the  Franklin 
Institute  of  Philadelphia,  and  when  a  fellow  got  up  there  to 
speak  about  his  own  goods  he  was  promptly  called  down,  and  1 
am  going  to  call  myself  down. 

PRESIDENT:  Air.  W.  A.  Buckbee,  Representative.  Loco- 
motive  Superheater   Company. 

AIR.  BUCKBEE:  Mr.  President  and  Gentlemen— While 
this  is  my  first  meeting  with  the  members  of  The  Railway  Club 
of  Pittsburgh,  I  am  glad  to  say  that  I  am  here  with  you,  and 
I  might  sav  too  that  I  am  glad  to  hear  that  the  superheater 
has  plentv  of  friends  in  this  district.  In  fact  I  haven't  heard 
anvbodv  sa\-  anvthing  very  detrimental  or  anything  that  would 
lead  to  the  fact  that  the  superheater  was  giving  as  much  trouble 
as  was  expected.  Now,  I  can  frankly  say  that  from  my  own 
experience,  and  I  have  been  practically  on  the  firing  line,  (as 
one  would  say,)  I  have  been  surprised  with  the  little  trouble 
we  have  had.  For  instance,  there  is  one  road  in  the  Eastern 
countrv  that  has  nearly  700  superheaters  in  service,  and  as  Mr. 
Ryder  told  you,  it  has  not  been  necessary  to  increase  the  round- 
house staff  in  taking  care  of  those  superheater  locomotives. 

I  am  not  going  to  tell  you  much  about  the  good  qualities 
of  the  superheaters,  because  it  is  too  well  known  to  dwell 
upon.     You   know   the   saving  in    fuel   and  water  and  the  in- 
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creased  efficiency  that  the  superheating-  locomotive  will  give  us 
under  proper  operating-  conditions.  But  there  is  one  point  that 
\Mr.  Ryder  spoke  about  that  I  want  to  talk  on.  To  my  mind  it 
is  now  the  most  important  point  in  connection  with  the  per- 
formance of  the  superheater  locomotive ;  that  is,  the  opera- 
tion. We  are  getting  along  very  nicely  with  the  maintenance 
proposition.  Most  of  the  troubles  that  have  come  up  in  the 
early  stages  of  the  introductiion  of  the  superheater  have  been 
overcome,  and  we  are  finding  that  there  is  very  little  more 
trouble  so  far  as  maintenance  is  concerned,  than  there  was  with 
the  saturated  steam  engines.  And  that  is  due  to  the  fact  that 
everybody  is  becoming  more  familiar  with  what  is  necessarv. 
W'e  have  got  a  changed  condition,  and  it  is  necessarv  to  meet 
that  condition,  and  we  are  all  learning  what  is  necessarv  to  do 
to  meet  it.  But  the  operating  condition  to  my  mind  is  the 
most  important  «vine  that  we  have  to  consider  at  the  present. 

For  instance,  the  firing.  I  believe  I  can  franklv  sav  that  the 
hardest  proposition  in  connection  with  the  introduction  of  the 
superheater  locomotive  that  we  have  had  to  contend  with  is 
proper  firing.  Xow,  there  is  a  reason  for  that.  In  the  use  of 
saturated  steam  locomotives,  the  heavy  engines  in  fast  passenger 
service  and  heavy  freight  service,  it  had  about  reached  the  capa- 
city of  the  fireman  and  the  work  of  the  fireman  had  become 
more  a  question  of  endurance  than  that  of  intelligent  firing,  but 
along  comes  the  superheater  just  at  a  time  it  is  most  needed  and 
we  reduce  the  amount  of  coal  that  is  consumed  per  train  mile 
and  we  have  a  condition  where  the  comparatively  new  fireman 
has  got  to  learn  all  over  again.  With  a  superheater  locomotive 
we  have  got  an  entirely  different  draft  condition.  We  have 
a  lighter  exhaust,  and  it  is  generally  necessary  to  reduce  the 
nozzle  some  over  that  which  we  use  with  a  saturated  steam 
engine,  particularly  in  freight  service.  However,  that  depends 
in  a  great  measure  upon  the  quality  of  coal  and  our  operating 
conditions,  and  in  a  larger  measure  on  the  intelligence  of  our 
fireilien  and  their  adaptability  to  meet  new  conditions.  I  want  to 
say,  gentlemen,  again,  that  the  hardest  proposition  that  I  have 
been  up  against,  is  to  get  the  firing  conditions  right  for  the 
'sitperheater  locomotives.  You  talk  to  the  average  fireman  and 
ask  him  how  the  superheater  is  getting  along  and  he  says  she 
is-  doing  all  right.     You  ask  him  about  the  water  and  he  w'ill 
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tell  you  she  uses  alxiut  half  as  much  water  as  the  saturated 
steam  enj^ine  doing'  the  same  work — of  course  this  is  exag- 
gerated, hut  he  is  only  making  a  guess.  lUit  in  many  instances 
you  talk  to  him  ahout  the  amount  of  coal  used  and  he  will  say 
he  doesn't  see  any  difference  hetween  the  two  types  of  engine. 
He  feeds  the  fire  too  fast  and  he  is  firing  the  engine  with  a  low 
flame  temperature  and  wasting  the  best  part  of  the  fuel.  I  had 
occasion  to  meet  a  fireman  some  little  time  ago  and  there  was 
a  question  came  up  that  I  thought  was  a  very  good  one.  The 
fireman  was  turned  over  to  me  by  his  engineer  with  the  remark 
from  the  engineer  that  he  would  like  to  have  me  give  him  a 
little  information  on  superheating.  The  engineer  immediately 
left  us,  and  we  happened  to  be  in  the  call  office  of  a  very  large 
terminal.  I  asked  the  fireman  what  he  wanted  to  know  about 
the  superheating  question,  and  he  said  to  me,  "I  thought  the 
superheating"  engines  were  intended  to  burn  less  coal  than  the 
saturated  engines."  "Well,"  I  said,  "that  is  the  intention."  He 
said,  "I  use  as  much  coal  as  I  do  in  the  saturated  engines."  I 
said  to  him,  "How  about  the  water,  does  she  use  as  much  as 
the  saturated  engines?"  And  he  said,  "No,  she  only  uses  about 
half  as  much."  I  said  to  him^  "What  do  you  use  the  coal  for?" 
"Why,"  he  says,  "to  heat  the  water."  Then  I  said,  "Why  don't 
you  reduce  the  fuel  consumption  to  compare  with  the  reduction 
in  water  consumption  ?"  And  he  hadn't  much  more  to  say  on 
it.  By  the  time  we  got  through  talking  a  lot  of  the  boys  were 
around  there  and  the  opportunity  presented  itself  for  a  lecture 
on   combustion,   which   I   took  advantage   of. 

It  has  been  my  experience  to  note  that  there  is  not  very 
much  trouble  with  the  engineers  carrying  the  water  too  high. 
In  most  cases  the  engineers  are  careful  about  it  and  I  think  it 
is  due  in  a  measure  to  the  great  amount  of  talk  there  has  been 
on  that  one  subject.  But  the  fireman  is  the  man  we  have  to 
contend  with  always,  because  he  is  a  new  man,  comes  on  from 
day  to  day,  and  we  must  teach  that  fireman  that  the  super- 
heater locomotive  must  be  fired  with  a  light  fire  and  with  small 
quantities  of  fuel.  And  when  we  do  that  we  will  get  the  effi- 
ciency and  economy  of  the  superheater  locomotives.  If  we 
don't  get  a  high  flame  temperature  in  the  firebox  we  don't  get 
the  superheat  and  we  don't  get  the  full  efficiency  of  the  super- 
heater locomotive. 
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Mr.  Ryder  stated  a  case,  in  which  it  was  difificult  to  get  the 
engineer  to  understand  that  the  superheater  locomotive  could 
be  worked  much  harder  than  a  saturated  locomotive.  He  had 
been  operating  a  saturated  steam  locomotive  and  he  knew  wdiere 
the  limit  of  the  boiler  was,  but  he  did  not  know  that  the  intro- 
duction of  the  superheater  on  that  same  engine  was  equivalent 
to  increasing  the  boiler.  The  engineer  must  not  be  afraid  to 
work  the  superheater  engine ;  he  should  not  be  afraid  to  get  the 
throttle  out. 

The  enginemen  as  a  rule  are  very  favorable  to  the  super- 
heater locomotives.  There  are  many  reasons  why  they  should 
be,  but  we  have  a  campaign  of  education  before  us  to  teach  them 
to  get  all  there  is  out  of  the  superheater. 

Now,  gentlemen,  I  would  like  to  hear  more  of  the  troubles 
that  are  exeperienced  on  the  road,  and  the  steam  failures.  I 
know  we  have  them.  We  are  going  to  have  steam  failures  with 
superheater  engines  as  we  do  with  other  engines,  and  while  we 
are  glad  to  hear  good  reports  we  also  want  to  know  all  about 
the  troubles,  so  that  w'e  can  do  all  that  is  possible  to  eliminate 
them. 

I  want  to  thank  you  for  the  privilege  of  talking  on  the  sub- 
ject, and  for  your  appreciation  of  the  valuable  paper  which  our 
friend,  Mr.  Ryder,  has  presented. 

I  thank  you,  gentlemen,  for  the  privilege. 

PRESIDENT :  Is  there  any  other  gentleman  who  has  any- 
thing to  say  on  the  subject  or  any  questions  to  ask? 

MR.  H.  B.  KELLY :  ^Ir.  President,  in  listening  to  all  the 
speakers  here  tonight  there  is  one  point  that  I  have  not  heard 
any  of  the  speakers  bring  up.  It  is  in  regard  to  the  smoke  mat- 
ter. We  all  know  that  w^e  have  a  smoke  ordinance  in  the  city  of 
Pittsburgh  that  is  rather  difficult  at  times  to  live  up  to.  From 
my  experience  wath  superheater  engine,  I  find  a  great  advantage 
over  the  saturated  steam  engine  in  regards  to  keeping  down  the 
smoke.  I  attribute  this  to  the  efficiency  of  the  superheater  over 
the  saturated  steam  engine.  In  regards  to  coal  and  water,  we 
have  eleven  superheater  engines  on  the  road  on  which  I  am  em- 
ployed (the  P.  &  L.  E.  R.  R.),  and  from  my  actual  experience 
1  would  be  safe  in  saying  that  there  is  a  saving  of  25%  in  coal 
and  water  over  the  saturated  steam  engine.    We  made  a  coal  test 
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about  a  year  ag^o  on  a  superheater  and  a  saturated  steam  engine 
on  one  of  our  passenger  trains  between  Pittsburgh  and  Youngs- 
town,  a  distance  of  66  miles.  The  train  consisted  of  nine  cars, 
made  four  stops ;  schedule  running  time  of  one  hour  and  thirty 
minutes.  The  superheater  engine  used  117  scoops  of  coal,  the 
saturated  steam  engine  used  189  scoops  of  coal  (the  average 
weight  per  scoop  is  18  pounds).  In  regards  to  firing  the  su- 
perheater engines,  I  find  this  a  very  important  feature.  To  get 
the  best  results  you  must  carry  a  bright,  level  fire  and  fire  with 
not  more  than  four  or  five  scoops  of  coal  to  each  fire,  allowing 
the  smoke  stack  to  be  cleared  thoroughly  between  each  fire,  as 
it  is  very  necessary  that  the  fires  be  kept  in  this  manner,  as  heavy 
firing  is  most  generally  the  cause  of  superheater  flues  leaking. 

,A1R.  F.  S.  ROBBIXS:  :Mr.  President,  there  is  one  ques- 
tion I  would  like  to  hear  talked  on  in  regard  to  the  superheater 
engines,  and  that  is  the  care  of  valves  when  drifting.  Certain 
men  here  have  indicated  the  use  of  a  drifting  valve,  some  have 
relief  valves,  and  some  have  by-pass  valves.  Of  course,  the  re- 
lief valves  all  admit  cold  air.  The  cracking  of  the  throttle  valve 
may  be  practicable  under  some  conditions  where  the  physical 
characteristics  are  all  right,  but  try  it  on  2%  grade  and  we  are 
up  against  a  diiterent  proposition.  If  Mr.  Ryder  has  anything 
developed  in  this  line,  I  should  like  to  hear  it,  because  I  believe 
the  lubrication  troubles  are  all  caused  at  the  time  when  the  throt- 
tle is  closed  and  the  engine  is  drifting. 

MR.  HOLBROOK:  Mr.  President,  I  would  just  like  to 
ask  a  few  questions  in  this  line — it  is  about  on  the  same  line  as 
the  gentleman  has  just  spoken  of.  Is  there  a  valve  developed 
yet  that  will  automatically  set  steam  to  the  engine  when  drift- 
ing? That  is  where  we  find  out  greatest  trouble,  in  trying  to 
crack  the  throttle  when  drifting. 

MR.  REDDING:  I  would  like  to  have  ^Ir.  Ryder  tell  us 
when  he  is  answering  these  questions,  whether  he  has  learned  in 
following  up  this  work,  if  it  has  been  found  advisable  or  good 
practice  to  weld  the  superheater  tubes  into  the  tube  sheets  ? 

PRESIDENT :  We  will  now  ask  Mr.  Ryder  to  answer  the 
questions  which  have  been  asked,  after  which,  if  there  are  any 
further  questions  to  be  raised,  you  will  be  given  an  opportunity. 

MR.  RYDER:     Gentlemen.  I  am  very  much  gratified  with 
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the  number  of  valuable  points  that  you  have  brought  out  in  the 
discussion  of  this  paper. 

Going  over  the  questions  that  have  been  raised  in  the  dis- 
cussion, I  will  first  take  up  the  points  raised  by  Air.  Lewis,  who 
mentioned  something  about  the  statistics  pertaining  to  flue  fail- 
ures that  have  occurred  throughout  the  country,  and  to  these 
statistics  I  would  like  to  add  a  few  more. 

At  the  present  time  there  are  something  over  seven  thou- 
sand locomotives  in  service  equipped  with  superheaters.  The 
number  of  large  flues  in  each  of  these  locomotives  can  be  aver- 
aged at  about  thirty  for  each  locomotive,  or  twenty-one  thousand 
all  told.  The  success  of  the  superheater  became  established 
about  three  years  ago,  and  from  that  time  to  the  present  they 
have  been  applied  to  a  large  percentage  of  the  locomotives  built. 

If  the  flues  are  safe  ended  at  the  end  of  a  year's  service, 
which  would  represent  very  fairly  the  practice  that  is  followed, 
it  is  reasonably  presumed  that  two-thirds  of  the  superheater 
flues  in  service  have  been  safe-ended ;  that  is,  there  are  today 
about  140,000  welded  superheater  flues  in  locomotive  boilers. 
With  this  large  number  of  welded  flues  we  have  yet  to  hear  of 
the  first  flue  to  fail  in  the  weld  while  the  engine  was  in  service. 
It  is  logical  to  presume  that  there  have  been  no  failures  of  this 
character.  Had  there  been  such  failures,  we  would  more  than 
likely  have  heard  of  them,  since  these  conditions  come  to  our  at- 
tention with  but  very  little  delay.  I  cannot  help  but  feel  that 
there  is  very  little  probablity  of  any  considerable  trouble  arising 
from  this  source.  A  remark  was  made  in  the  discussion  of 
another  point  which  is  appropriate  to  apply  to  this  one  ;  that  is, 
that  troubles  along  this  line  are  principally  troubles  that  never 
exist. 

With  reference  to  the  point  which  Mr.  Redding  raised,  re- 
garding the  temperature  of  the  steam  in  the  steam  chest,  I  pos- 
sibly did  not  make  myself  quite  clear  with  reference  to  this  point. 
What  I  intended  to  convey  was  that  if  the  steam  left  the  super- 
heater with  say  250°  of  superheat  it  had  left  about  100°  of  su- 
perheat at  the  point  of  cut-off.  Temperature  readings  have  been 
taken  in  the  steam  pipe  and  the  steam  chest  up  to  600°  and  650°. 
but  the  temperature  of  the  steam  in  the  cylinders  at  the  point  of 
cut-ofif  is  quite  another  thing.  There  is  a  great  deal  of  heat  given 
up  to  the  cylinder  walls  upon  the  admission  of  steam  into  the 
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cxlindcrs.  due  Id  the  low  temperature  of  these  walls.  'I'lie  admis- 
sion end  of  the  cylinder  is  the  coldest  part  of  it  by  reason  of  the 
fact  that  it  was  the  exhaust  end  immediateh-  i)revious  to  the  ad- 
mission, and  the  temi)erature  of  the  exhaust  steam  is,  of  course, 
comparatively  k)w.  The  great  drop  in  temperature  is  due  to  the 
heat  .given  up  to  the  cylinder  walls,  and  with  250°  of  superheat 
in  the  steam  chest  it  is  estimated  that  there  would  remain  about 
100°  in  the  cylinders  at  the  point  of  cut-ofif.  The  remaining  su- 
perheat is  sufficient,  however,  to  carry  the  steam  throughout  the 
stroke  and  into  the  exhaust  before  the  ]:)oint  of  saturation  is 
reached. 

It  w^as  stated  in  the  discussion  that  the  superheater  locomo- 
tive would  do  all  that  was  claimed  for  it  in  the  way  of  coal  sav- 
ing while  the  engine  was  using  steam,  and  that  there  was  no 
saving  over  the  saturated  engine  while  the  locomotive  was  fired 
lip  and  not  actually  using  steam. 

The  claims  made  for  the  saving  that  is  obtained  by  the  use 
of  superheated  steam  are  not  based  upon  the  actual  time  that 
the  engines  are  using  steam,  but  upon  the  amount  of  coal  that 
the  engines  use  when  in  identically  the  same  service  with  the 
saturated  engines.  Upon  this  basis  the  idle  time  of  the  super- 
heated steam  locomotive  while  under  steam  would  be  practically 
the  same  as  that  of  the  saturated  locomotive.  To  state  this  con- 
cisely, the  superheated  steam  locomotive  will  save  from  20%  to 
25%  in  coal  under  average  conditions  when  compared  with  a  sat- 
urated steam  locomotive  of  the  same  general  dimensions  and  in 
the  same  class  of  service.  If  the  coal  saving  is  considered  on 
the  basis  of  the  time  that  the  engine  is  actually  using  steam  the 
saving  made  by  the  superheater  locomotive  is  considerably 
larger. 

With  regard  to  Mr.  Kelly's  question  as  to  the  efifect  of  the 
use  of  locomotives  equipped  with  superheater  on  the  reduction 
in  smoke,  I  would  say  that  it  has  been  found  that  locomotives 
equipped  with  this  device  operate  with  considerably  less  smoke 
than  saturated  steam  engines  in  the  san.ie  service.  This  is  prob- 
ably due  to  the  fact  that  the  superheater  locomotives  burn  con- 
siderably less  coal  than  saturated  locomotives  and  consequently 
more  attention  can  be  paid  to  the  practice  of  better  methods  of 
firing.  This  has  been  found  to  be  especially  true  of  switch  en- 
g-ines  equipped  with  superheaters.     By  careful  methods  of  firing 
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superheated  switch  engines  operating  in  passenger  terminals  have 
been  made  to  operate  ahiiost  smokelessly. 

Since  the  subject  of  superheater  switch  engines  have  been 
mentioned,  I  would  like  to  say  just  a  word  or  two  upon  the  ad- 
vantages that  are  obtained  from  the  use  of  superheaters  in  this 
service.  Up  to  about  a  year  and  a  half  ago  it  was  not  considered 
good  practice  to  equip  switch  engines  with  superheaters,  it  being 
thought  that  in  short  work,  where  the  operation  is  verv  inter- 
mittent, the  value  of  the  superheater  would  not  be  realized.  The 
Lake  Shore  &  ^Michigan  Southern  Railway,  however,  decided  to 
equip  two  switch  engines  with  superheaters,  in  spite  of  the  sen- 
timent which  prevailed  against  the  practice.  These  locomotives 
were  equipped  with  superheaters  and  put  in  service  in  each  of 
the  passenger  terminals  at  Cleveland  and  Chicago.  The  results 
that  were  obtained  by.  these  engines  were  so  favorable  that  many 
other  roads  have  adopted  the  use  of  superheated  steam  in  switch- 
ing service,  and  within  the  past  year  and  a  half  there  have  been 
over  three  hundred  switch  engines  ordered  with  superheater 
equipment. 

The  saving  obtained  by  the  superheater  in  switching  serv- 
ice is  probably  not  due  to  the  high  degree  of  superheat  that  is 
obtained ;  it  is  rather  to  be  accounted  for  by  the  possibility  that 
the  saturated  steam  switch  engine  ofifers  for  saving.  The  ordi- 
nary switching  engine  using  saturated  steam  is  no  doubt  one 
of  the  most  uneconomical  locomotives  that  the  railroad  compa- 
nies operate.  The  steam  space  in  the  boiler  is  small  and  this, 
with  the  fact  that  the  throttle  is  generally  opened  completely 
and  the  lever  operated  in  the  corner,  makes  the  priming  tendency 
quite  considerable.  The  loss  due  to  water  carried  over  into  the 
dry  pipe  is  high  with  this  class  of  power  and  the  cylinder  con- 
densation is  also  much  higher  than  a  locomotive  which  operates 
continuously  for  a  considerable  length  of  time.  The  higher  con- 
densation losses  are  due  to  the  intermittent  operation  of  the  en- 
gine, thus  allowing  the  cylinders  to  be  cooled  while  the  engine  is 
standing,  entailing  a  considerable  loss  of  heat  by  reason  of  the 
fact  that  the  cylinders  must  be  heated  again  when  the  engine  is 
started. 

The  superheater  in  the  switch  engine  may  be  considered 
practically  the  same  as  an  auxiliary  boiler ;  that  is,  the  water 
carried  over  into  the  dry  pipe,  due  to  the  priming,  is  evaporated 
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as  it  passes  through  the  superheater ;  sufficient  heat  is  also  added 
to  the  steam  while  in  the  superheater,  to  carry  it  through  the 
cylinders  and  into  the  exhaust  with  a  great  reduction  in  cylinder 
condensation.  Inasmuch  as  the  condensation  losses  and  the  losses 
due  to  priming,  in  the  operation  of  saturated  steam  switch  en- 
gines, amout  often  to  3o9c  and  40%  of  the  water  evaporated, 
the  introduction  of  the  superheater,  which  entirely  eliminates 
these  losses,  results  in  a  corresponding  saving  in  coal. 

The  reason  why  a  copper  ferrule  of  greater  thickness  is 
used  in  the  large  flues  than  is  ordinarily  used  in  the  small  boiler 
tubes  is  because  the  large  flue  is  of  considerably  heavier  gauge 
and  the  service  on  the  ferrule  is  harder.  Because  of  the  heavier 
gauge,  and  the  larger  diameter  of  the  flue,  it  is  necessary  to 
work  the  flues  a  little  harder  than  the  small  boiler  tubes,  and  it 
is  found  by  experience  that  heavier  copper  in  the  ferrule  will 
stand  up  better  under  these  conditions  than  the  lighter  ferrule. 

With  reference  to  the  point  raised  by  ^Ir.  Hudson  that  they 
require  better  oil  on  account  of  road  conditions  which  exist  on 
his  road.  I  would  say  that  in  conditions  where  the  maximum 
benefits  are  being  derived  from  the  use  of  highly  superheated 
steam  then  an  oil  with  a  higher  flash  than  that  ordinarily  used  in 
saturated  practice  should  be  used.  If  it  is  possible  to  operate 
locomotives  with  a  grade  of  oil  that  has  a  carbonizing  point  or 
flash  point  much  below  the  temperature  of  the  superheated  steam, 
the  operating  conditions  are  so  highly  perfected  that  there  is 
always  steam  in  the  cylinder  to  protect  the  oil  when  it  is  at  a 
temperature  above  its  carbonizing  point.  If  the  operating  con- 
ditions are  not  perfected  to  this  point  and  it  is  possible  to  oper- 
ate the  superheater  locomotive  satisfactorily  with  oil  of  lower 
carbonizing  or  flash  point,  it  probably  follows  that  the  engines 
are  not  being  worked  to  their  maximum  capacity :  that  is.  the 
advantages  offered  by  the  use  of  highly  superheated  steam  are 
not  being  obtained.  There  are  many  causes  which  will  produce 
this  eitect.  The  flues  may  be  stopped  up.  the  damper  may  not 
be  operating  properly,  it  may  be  that  the  water  is  being  carried 
too  high  in  the  boiler,  the  engines  may  be  operated  with  a  light 
throttle  or  with  a  short  cutofif.  all  of  which  will  contribute  to  the 
inefiicient  operation  of  the  superheater.  In  short,  if  the  engines 
are  operated  under  conditions  where  the  advantages  are  being 
obtained,  it  will  be  found  necessary  to  use  an  oil  that  will  stand 
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up  against  the  higli  temperature.  As  to  the  extra  cost  of  this 
higher  grade  of  oil  when  balanced  against  the  cost  of  cylinder 
and  valve  bushings  and  rings,  it  will  be  found  to  be  comparative- 
ly nothing.  An  extra  cost  of  five  or  ten  cents  a  gallon  for  oil 
will  soon  be  more  than  balanced  by  the  cost  of  bushings  and 
rings,  together  with  the  cost  of  their  application. 

As  to  whether  the  superheater  locomotive  will  start  more 
cars  than  a  like  saturated  locomotive,  can  be  answered  simplv 
by  no.  I  brought  out  in  the  paper  that  the  addition  of  heat  to 
the  steam  or  the  superheating  of  the  steam  does  not  increase  the 
mean  effective  pressure  in  the  cylinder.  The  pressure  against 
the  piston  is  the  same  with  superheated  steam  as  with  saturated, 
and  consequently  the  superheater  locomotive  will  not  start  any 
heavier  train  than  will  a  saturated  locomotive  of  the  same  size 
operated  under  the  same  conditions.  It  will,  however,  pull  the 
same  train  at  a  considerably  higher  speed.  In  the  majority  of 
cases  the  tonnage  rating  of  the  locomotive  is  not  based  on  the 
number  of  cars  that  the  locomotive  will  start,  but  upon  the  num- 
ber of  cars  that  it  will  haul  at  a  given  speed.  Under  these  con- 
ditions the  number  of  cars  or  hauling  capacity  of  the  locomotive 
is  based  upon  the  capacity  of  the  boiler. 

By  the  use  of  highly  superheated  steam  the  boiler  capacity 
is  increased  in  proportion  to  the  saving  in  water  obtained,  which 
amouts  to  from  25%  to  35%.  By  reason  of  this  increased  boiler 
capacity  the  superheater  locomotive  can  be  operated  at  longer 
cut-ofifs,  thereby  developing  higher  speeds  with  the  same  ton- 
nage as  the  saturated  locomotive  of  the  same  dimensions,  or  it 
will  haul  heavier  trains  at  the  same  speed.  It  is  interesting  to 
note,  in  this  connection,  that  while  it  is  possible  to  haul  heavier 
trains  or  maintain  faster  schedules  with  the  superheater  locomo- 
tive, that  it  is  done  on  the  same  amount  of  coal  and  consequently 
does  not  increase  the  work  of  the  firemen. 

I  have  already  mentioned  that  we  have  yet  to  learn  of  the 
first  flue  to  fail  in  the  weld.  To  my  knowledge  there  have  not 
been  any  flue  failures  due  to  service  conditions.  There  have 
been  some  failures  in  flues  at  the  firebox  end  while  they  were 
being  prossered.  These  failures  were  due  to  improper  anneal- 
ing of  the  swaged  portion  of  the  flue  after  the  swaging  had 
been  done.  If  the  flues  are  swaged  and  not  properly  annealed  it 
leaves  the  metal  hard  and  brittle  and  in  this  condition  is  liable  to 
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crack  when  the  prossering  is  being  done.  The  manufacturers  of 
Hues  furnish  tlieni  already  swaged  and  are  taking  care  of  this 
conthtiim  ntiw  l)y  seeing  tliat  the  flues  go  through  the  proper 
aiuiealing  process  before  they  are  delivered.  If  an_\-  Hues  are 
swagetl  in  railroad  shops,  it  is  advisable  to  see  that  thev  are 
properl\-  annealed  before  they  are  put  in  the  boilers. 

An  interesting  |>oint  was  raised  by  Mr.  Sargent  in  regard 
to  the  operation  of  the  damper  and  the  dit^culty  of  finding  out 
whether  the  damper  was  open  or  closed  while  running  at  night. 
\\'hen  the  damper  is  closed  the  superheater  and  a  large  percent- 
age of  the  tube  heating  surface  becomes  inactive;  that  is.  the 
combustion  gases  must  necessarily  pass  through  the  portion  of 
the  flues  not  closed  olT  by  the  damper.  An  engine  operating  with 
the  damper  closed  will  soon  appear  to  be  steaming  poorly,  and  it 
seems  hardly  possible  that  an  engineer  could  go  very  far  without 
knowing  that  something  was  w^rong.  When  this  condition  oc- 
curs the  first  thing  to  be  done  is  to  find  out  whether  the  damper 
is  open  or  closed.  If  it  is  found  that  the  damper  does  not  open 
properly,  and  this  can  be  noted  from  the  position  of  the  counter- 
weight which  is  down  wdien  the  damper  is  closed,  it  should  be 
tied  in  an  open  position  until  the  end  of  the  trip  and  the  condi- 
tion of  the  damper  reported  at  the  terminal.  It  is  better  to  tie 
the  damper  open  for  the  remainder  of  the  trip  than  to  have  an 
engine  failure. 

AIR.  SARGEXT  :  Alay  I  interrupt  for  just  a  minute?  I 
think  you  have  misunderstood  what  I  meant.  I  have  always  un- 
derstood and  all  the  instructions  I  have  ever  heard  was  that  the 
damper  should  be  closel  when  the  throttle  is  shut  ofif,  to  prevent 
injury  to  the  superheater  tubes.  Xow,  then,  if  the  engine  is 
drifting  for  any  great  distance,  and  if  for  any  reason  the  damper 
should  fail  to  close,  the  tubes  are  liable  to  be  damaged,  while  if 
the  engineman  could  tell  that  the  damper  was  not  closed  he  could 
open  the  throttle  a  little,  which  would  prevent  damage  to  the 
tubes.     That  is  why  I  raised  the  point. 

MR.  RYDER :  While  it  is  improbable  that  the  units  would 
be  damaged  by  one  trip  over  the  road,  it  is  recommended  that 
the  throttle  be  cracked  so  that  a  little  steam  will  pass  through  the 
superheater  while  the  engine  is  drifting.  While  this  practice  is 
not  recommended  particularly  to  save  the  units  from  damage 
due  to  overheating,  but  rather  than  to  assist  in  the  lubrication 
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of  the  valves  and  cylinders,  while  the  engine  is  drifting,  it  will 
help  to  prevent  the  damage  of  the  units  when  the  damper  sticks 
open. 

As  to  the  manner  of  application  of  the  brick  arch,  the  prac- 
tice of  leaving  a  clearance  space  at  the  flue  sheet  is  predomi- 
nant, but  whether  this  is  the  best  practice  or  not  depends  en- 
tirely upon  the  working  conditions.  If  the  conditions  are  such 
that  there  is  no  tendency  for  cinders  to  accumulate  on  the  arch 
and  thereby  plug  the  bottom  flues,  the  arch  should  most  assuredly 
be  set  tight  against  the  flue  sheet,  as  this  is  the  ideal  practice. 
Furthermore,  if  there  is  opportunity  for  removing  any  accumu- 
lation which  might  accrue  before  the  amount  of  accumulation 
becomes  serious,  and  if  the  roundhouse  practice  is  such  as  to  in- 
sure thorough  cleaning  of  the  arch  at  frequent  intervals,  the 
practice  of  setting  the  arch  against  the  flue  sheet  is  the  best. 
On  the  other  hand,  if  engines  work  day  and  night  for  long  per- 
iods at  a  time,  the  result,  under  such  conditio'.-"^,  is  a  bank  of 
cinders  on  the  arch  and  the  clearance  space  must  be  resorted  to. 
In  other  words,  an  accumulation  of  cinders  which  banks  up  the 
bottom  flues  must  be  avoided.  If  this  can  be  accomplished  and 
still  run  the  arch  against  the  flue  sheet,  it  should  be  done.  If  it 
can  be  avoided  only  by  means  of  clearance  space,  then  the  clear- 
ance space  should  be  allowed. 

It  may  be  said,  in  general,  that  the  use  of  the  brick  arch 
in  connection  with  the  superheater  tends  to  increase  the  efficiency 
of  the  locomotive  as  a  whole.  The  brick  arch  provides  a  longer 
time  for  the  gas  to  burn  in  the  firebox,  thereby  resulting  in  a 
higher  firebox  temperature  and  a  higher  temperature  of  the 
gases  in  the  flues,  which,  of  course,  means  higher  degrees  of  su- 
perheat. 

Some  one  spoke  of  the  use  of  superheaters  in  locomotives 
equipped  with  slide  valves.  This  has  been  tried  in  three  in- 
stances that  I  know  of  in  this  country,  and  to  my  knowledge  in 
only  one  of  the  instances  has  it  met  with  any  degree  of  success. 
This  engine  is  a  large  Consolidation  engine  in  freight  service. 
It  is  equipped  with  a  heavy  slide  valve  and  has  been  running  for 
two  or  three  months.  The  reports  so  far  are  that  the  perform- 
ance is  satisfactory  and  that  it  has  not  been  necessary  to  face  the 
valves  or  the  seats.  The  valves,  however,  are  equipped  with  a 
unique  lubricating  arrangement.     The  oil  pipe  is  branched  and 
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oil  admitted  to  the  lower  face  of  the  valve  throus^h  ports  drilled 
through  the  bridges  and  holes  drilled  from  the  surface  of  the 
scat  into  these  j^orts.  The  other  two  instances  of  which  I  speak 
consisted  of  trials  of  light  high-speed  engines  in  passenger  serv- 
ice. In  one  case  it  was  necessary  to  face  the  valves  at  the  end 
of  each  trip  and  the  wear  was  so  excessive,  in  spite  of  the  fact 
that  several  kinds  of  metal  were  used,  that  it  was  found  neces- 
sary to  discontinue  the  practice  after  two  or  three  months. 

The  maintenance  figures  mentioned  by  Mr.  Code,  of  the  \Va- 
bash-Pittsburgh  Terminal,  are  very  interesting  and  all  that  could 
be  hoped  for.  ]\Ir.  Stark,  in  his  discussion,  covered  the  point 
which  I  would  have  made  with  regard  to  these  figures.  I  feel 
that  ]\Ir.  Code  is  entirely  justified  in  his  view  that  all  the  saving 
in  maintenance  cannot  be  credited  to  the  superheater  or  at  least 
cannot  be  credited  directly  to  the  superheater.  To  carry  the 
point  a  little  further,  it  is  true  that  the  superheater  has  made 
possible  the  operation  of  locomotives  with  lower  boiler  pressures, 
and  lower  boiler  pressures  mean,  of  course,  lower  boiler  main- 
tenance costs.  Because  of  the  fact  that  the  superheater  entirely 
eliminates  cylinder  condensation,  it  is  possible  to  use  cylinders 
on  superheater  locomotives  that  would  be  prohibitive  on  a  sat- 
urated steam  locomotive  because  of  the  condensation  losses  that 
would  result  from  the  use  of  the  large  cylinders  with  saturated 
steam. 

In  reply  to  Mr.  Stucki's  question  as  to  whether  there  were 
manually  operated  dampers,  I  would  say  that  there  are  none  to 
my  knowledge.  The  method  generally  used  is  to  connect  the 
damper  to  the  steam  pressure,  either  in  the  steam  pipe  or  the 
steam  chest,  whereby  its  operation  will  be  simultaneous  with  that 
of  the  engine  throttle,  and  the  damper  will  be  opened  when  the 
engine  throttle  is  open  and  closed  when  the  throttle  is  closed. 

In  special  cases,  such  as  switching  engines,  the  dampers  are 
operated  in  conjunction  with  the  blow^er ;  that  is,  the  damper 
cylinder  steam  pipe  leads  from  the  blower  to  the  damper  cylinder 
so  that  when  the  blower  is  in  operation  the  damper  will  be  closed, 
and  when  the  blower  is  shut  off  the  damper  will  be  open.  This 
practice  is  followed  in  switch  engines,  because  there  is  very  little 
drifting  and  the  liability  of  damage  to  the  superheater  units 
while  the  engine  is  drifting  is  eliminated.  As  to  the  graduation 
of  the  damper,  that  is,  arranging  it  so  that  it  can  be  adjusted 
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and  opened  only  partially  at  times,  it  has  not  been  found  neces- 
sary to  provide  any  means  of  graduating  it.  In  fact,  when  the 
engine  is  in  operation  and  there  is  a  demand  for  superheated 
steam,  it  is  desirable  to  get  as  high  a  degree  of  superheat  as  jn*.>- 
sible.  The  regulation  of  the  damper  would  then  mean  the  regu- 
lation of  the  amount  of  superheat  obtained,  and  inasmuch  as 
it  is  desirable  to  get  all  the  superheat  that  is  possible,  it  is,  of 
course,  desirable  to  have  the  damper  open  as  wide  as  it  will 
when  it  does  open.  In  short,  there  should  be  two  positions  of 
the  damper,  that  is,  completely  closed  when  the  throttle  is  shut 
ofif  and  wide  open  when  the  throttle  is  open  and  the  engine  is 
using  steam. 

MR.  STUCKI :  What  I  meant  to  ask  was,  have  you  ever 
operated  them  by  hand  and  have  you  ever  made  them  graduated  ? 

]MR.  RYDER  :  \\diile  it  is  entirely  possible  to  arrange  a 
damper  that  could  be  operated  by  hand,  the  necessity  for  it  has 
never  arisen.  If  it  were  made  to  operate  by  hand  it  would  be 
necessary  to  depend  upon  the  engineer  to  operate  it  and  would 
mean  one  more  duty  added  to  the  large  number  of  things  that 
he  has  to  attend  to  already. 

There  are  no  automatic  drifting  valves  on  the  market  that 
I  know  of,  nor  do  I  know  of  any  in  use  which  are  entirely  auto- 
matic in  their  operation.  There  are  some  that  are  partially  au- 
tomatic, that  is,  they  will  open  when  the  engine  throttle  is  closed, 
but  it  is  necessary  for  the  engineer  or  fireman  to  shut  them  off 
after  the  engine  stops.  The  disadvantage  of  this  drifting  valve 
lies  in  the  fact  that  the  engineer  may  forget  to  shut  off  the 
dyrifting  valve  after  the  engine  stops  and  steam  be  admitted  to 
the  cylinders  sufficiently  to  move  the  engine  and  possibly  injure 
some  one.  The  engine  dispatcher  might  leave  the  engine  in  the 
house  with  the  drifting  valve  open  and  the  engine  start  of  its 
own  accord,  running  through  the  wall  of  the  house  or  back  into 
the  turn-table  pit.  An  automatic  drifting  valve,  to  be  of  value, 
must  be  so  worked  that  it  will  open  automatically  when  the  throt- 
tle is  closed  and  close  automatically  when  the  engine  stops  or  has 
reduced  speed  to  a  point  where  the  carbonizing  of  the  oil  in  the 
cylinders  is  not  possible. 

The  practice  of  welding  superheater  flues  into  the  firebox 
flue  sheet  is  being  carried  on  to  a  considerable  extent  on  a  few 
roads.     The  Lake  Shore  &  Michigan  Southern  has  welded  sev- 
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eral  of  them  by  the  lectrical  wekHni;-  process  and  has  obtained 
good  results  from  the  practice.  The  method  that  is  followed 
on  this  road  is  that  of  rolling-,  prosserini;-  and  beadino-  the  flue 
in  the  sheet  in  the  ordinary  way  and  tilling-  in  around  the  edge 
of  the  bead  with  metal,  which  acts  as  a  seal  and  keeps  the  flues 
from  leaking.  This  jiractice  has  been  very  successful,  and  I 
understand  they  are  getting  excellent  results  wdth  welded  flues 
on  this  road. 

Is  wish  to  thank  you.  gentlemen,  very  much  for  the  privi- 
lege of  presenting  a  paper  to  your  Club  and  for  the  good  dis- 
cussion that  it  has  produced. 

MR.  A.  W.  CROUCH:  Mr.  President  and  Members— ^Ir. 
R}cler  has  certainly  presented  a  very  excellent  paper  to  us  to- 
night. And  it  has  brought  out  some  splendid  discussions  that  I 
am  sure  are  interesting  to  all.  I,  therefore,  move  that  we  give 
him  a  vote  of  thanks. 

The  motion  prevailed,  and  a  vote  of  thanks  was  tendered 
Mr.  Ryder. 

Meeting  adjourned. 


CJ  Secretary. 
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DANIEL  M.  BFSAOY,  President 


SCHMIDT   SUPERHEATER    LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water^ 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


A.  TRACK  DEVICES  A 

#  THE  q  &  C  COMPANY^ 


West  Street  Bldg., 
New  York,  N.  Y. 


Peoples  Gas  Bldg., 
Chicago,   Ills. 


TURN  BUCKLES 

Car      r^iiilrfii   ^^'  ""■ '      '  Forcings 


CLEVELAND  CITY  FORGE  AND  IRON  CO.,  CLEVELAND,  OHIO 


BOLTS      NUTS      RIVETS 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


jvua^» 


990 

Old  Colony 

Building 

CHICAGO 


84 

William 

Street 

NEW  YORK 


ESTABLISHED     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  USE  BY  ALL  THE  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 


CHICAGO.  ILL  JAMES  B.  SIPE  Su  CO,  Pittsburgh,  pa. 


1 

TORCHES 

Ige 

f 

GEM  Torches  are  GUARANTEED  Not  to  Leak, 

They  are  made  of  heavy  steel.    The  seams  are 
brazed  and  the  handles  are  malleable  iron   securely 
riveted.  We  will  send  you  a  sample  torcii  on  request. 

Get  Our  Catalogue  No.  7. 

Gem  Manufacturing  Company 

Spruce  and  Thirty-third  Sts.,  Pittsburgh,  Pa. 

This  Space  For  Sale 


The  good  features 
{^"National"  Pipe 


are  brought  out  in 
^'.T.C.  Bulletin  No.  12 


y,Ji'J,y,MZ,:.;J£MJ:'., 


%  Here's  a  publication  that  gives  you  basic  facts  about  '"X'ATIOX- 
AL"  pipe. 

fl  There  are  eiglit  pages  (8^x11)  and  every  page  fairly  bristles  with 
points   of  real  interest  and  information. 

Q  For  example:  (just  to  give  an  idea  of  the  kind  of  information 
}'OU  will  find  in  this  Bulletin) — "How  to  save  20  to  30  per  cent  in 
initial  cost  in  buying  pipe" — this  comes  right  in  the  second  para- 
graph. 

€[  Unifiirmity  in  pipe — how  to  secure  it — is  in  the  third  paragraph, 
fl  Then,  successively,  this  Bulletin  (which  we  are  ready  to  send,  you 
on  request)  takes  up  in  conection  with  "NATIONAL"  Pipe  various 
fundamental  subjects  such  as  (a)  Chemical  Composition,  (b)  Phys- 
ical Properties,  (c)  Bursting  Strength,  (d)  Threading,  (e)  Recent 
Pipe  Improvements,  (f)  Full  Weight  Pipe,  (g)  Spellerizing,  (h)  Cor- 
rosion and  Tests. 

CI  Under  the  last  heading  there  is  a  digest  from  the  opinions  of 
well-known  authorities,  with  references  to  work  from  which  opin- 
ions are  quoted  where  further  information  will  be  found. 
^  Then  comes  the  subject  of  pipe  specifications — a  reliable  guide 
for  any  pipe  buyer — this  set  of  specifications  completely  guards  the 
buyer's  best  interests  while  still  fair  to  the  manufacturer. 
^  Under  the  final  heading  of  Bulletin  No.  12  is  grouped  a  compre- 
hensive digest  of  the  literature  on  pipe  and  other  products  which 
has  been  published  lately  by  this  (Company — a  compilation  giving 
anyone  interested  in  any  phase  of  the  pipe  question,  authoritative 
information  on  nearly  all  points  connected  with  the  tubular  industry. 

THE    BULLETIN   IS   YOURS   FOR  THE  ASKING. 

^    Don't  3'ou  think  you  ought  at  least  to  have  it  on   file? 
fl   When   you  get  it,   you'll  not  only  read  it  but  keep  it,  for  it's  just 
full  of  the  kind  of  information  pipe  buyers   and  pipe  users  want  and 
need   but   frequently   find   it    difficult   to   obtain.     That's   why   we   pre- 
pared this   Bulletin. 
^,    Simply  a  post  card  request  will  bing  you  a  copy. 

C  To  readily  identiiy 
'■N.\TIONAL"  mate- 
rial, and  as  protection 
to  manufacturer  and 
consumer  alike,  the 
practice  of  National 
Tube  Company  is  to 
roll  in  raised  letters  of 
good  size  on  each  few 
feet  of  every  length  of 
welded  pipe  the  name 
"NATIONAL"  (ex- 
cept on  the  smaller 
butt-weld  sizes,  on 
which  this  is  not  me- 
chanically   feasible). 


MARKING 


Name  rolled  in  raised  letters 
on   National  Tube   Co.  pipe. 


C  In  addition,  all  sizes 
of  "N  A  T  I  O  N  A  L" 
welded  pipe  below  four 
or  five  inches  are  sub- 
jected to  a  roll-knob- 
bling  process  known  as 
"Spellerizing"  to  less- 
en the  tendency  to 
corrosion,  especially  in 
the  form  of  pitting. 
This  "Spellerizing" 
process  is  peculiar  to 
■NATIONAL"  pipe, 
to  which  process  Na- 
tional Tube  Company 
has    exclusive    rights. 


NATIONAL  TUBE  COMPANY 

-      GF.NE:RAL  sales  offices.  FRICK  BLDG..  PITTSBURGH.  PA. 

DISTRICT        ATLANTA      BOSTON      CHICAGO      DENVER      KANSAS  CITY      NEW  ORLEANS      NEW  YORK 
SALES  OFFICES: 


rniLADELPHIA 


PITTSBURGH 


ST.  LOUIS 


SALT  LAKE  CITY         ST.  PAUL 


PACIFIC  COAST  REPRESENTATIVES-    I 
U.  S.    STEEL    PRODUCTS    CO.       j     PORTLAND         LOS  ANGELES 
EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


THE 
GOULD   "SIMPLEX"   SYSTEM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WORK. 


CORLISS   VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
.PAY    EXPRESS 
'CHARGES    IN 
BOTH   DIREC- 
TIONS  IF   UN- 
SATISFACTORY 

MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE   IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW  YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

-^  F'/\RK.     BUILEDIINCi  ►►- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rzwilway  and  Mzwchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  ^'n\%L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECiAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  PITTSBURGH,    PA. 

o  T1  /-I       1      J     /-I  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    ^EST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Mention,  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^P  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  and 
freight  equipment.  •^*        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  ill. 

\A/RITE     F"OR    S/\/V\F»LE    OF^ 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  OIJIQVII   I   IT      KV 

BRIDGE  PAINTS.  M^\-FV/  K^Y  li^i^MLt,    IV  I 


IV 


I  Nathan  Manufacturing  Co.  j 

<  85-93  Liberty  Street,  New  York.  > 

<  1612  Old  Colony  Building,  Chicago.  I 

I  Monitor.  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

i  AND  5 

Sight-Feed  Lubricators. 

C  All  Specially  arranged  for  Migb^Pressure  Engines.  S 

>    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  -J 

i  SOLE  AGENCY     FOR  THE 3 

\   Coale    Muffler    6    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  offices:    HENRY  W.   OLIVER. BLDG,  PITTSBURGH,    PA. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  no  ADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   asking.     &     H     &     &     0 

Hofflesteai  Valve  \\.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Eriuipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Munied. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bel!  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sartteiit's  ]<^lectrical  Attaehnteiit  for  taiv- 
iiit^  any  nuinlier  of  diatcranis  .simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Semi  for  Catalogue  and  Prices. 


(r 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTF  REO 
THE   I  uEAL   PAI  NT  OIL 


B.  C 

SPIRITS 


^ 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH,  PA 


^ 


THE    LAW   COMPELS   YOU 

to  drill   holes  in  your  staybolts  and  to  keep  them  open, 
it  does  not  direct  how  this  should  be  done. 


BUT 


WE   SUGGEST   that  you  use  the 

BEST  AIR  DRILL  EVER  PRODUCED  FOR  THIS 

PURPOSE. 


THE  LITTLE  GIANT  MIDGET  NO.  10  F. 
Weighs  only  7^^  pounds.  Grip  handle  easy  to  hold. 

Speed  2400  R.  P.  M.  Regulated  by  trigger  in  handle. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1010  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GflR  HEATING  &  LIGHTING  GO. 


MANUFACTURERS   OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiDi  Appratiis  for  Railway  Cars 


Improved    Systerr*.    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  KIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   POP  /  FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  ■■""  I  HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

til    BF^OADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  1^.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,    N.  J, 


MCB     COUPLERS 

TEMPORARY  STANDARD 


^^^T^  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


'  Westinghouse\ 


Air  Brake  Maintenance  and  Dividends 

A  casual  analysis  of  profit  and  loss  accounts  demonstrates  the  value  of 
maintaining  air  brake  equipments  at  practically  initial  efficiency.  A  poor 
equipment  well  maintained  is  of  more  value  to  a  road,  both  as  a  safety  device 
and  a  dividend  earning  asset,  than  the  best  equipment  poorly  maintained. 
In  the  lirst  case  the  limitations  of  the  brake  can  be  allowed  for,  and  its  per- 
formance up  to  its  limits,  relied  upon;  in  the  second  case  many  or  all  of 
its  functions  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safety  device  of  questionable  value.  Those  whose  business  it  is  to 
carefully  analyze  railroad  profit  and  loss  accounts  appreciate  that,  in  many 
cases  at  least,  the  normal  operating  expense  may  be  greatly  reduced,  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  policy  of  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  Air  Brake  Co.,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  dene  in  road,  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER,   President, 
MANUFACTURERS  OF 

"CORRU&ATEC  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Laggings 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 


STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  faigh-Power  Steel  Tools. 

NILES-BEMENT  POND  CO. 


Trinity   Building 
til    Broadway,   New  York 


pittsburgh,  pa. 

Fbick  Building 


This  Space  For  Sale 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


This  Space  Tor  Sale 


E 

FLE]K|^LE 

PAT':f,';^iJ 
MAR    :    rjij-;*  '^   753329 
FEB.    LO    iQijn  -^.   813120 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

Hicjti6St  Grad6  Mulller  and 
Open  Pop  Saletu  Valves, 

Locomotive  5team  and  Air 
Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Nanfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    works: 

383   DORCHESTER   AVENUE 
SO.    BOSTON.    MASS 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw2vy  Lubrication  a..  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

FITT5BURQH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLFABLB  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADK. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  Al!  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


C 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE! 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published  monthly,   except   June,   July   and   August,  by   The    Railway   Club   of   Pitts- 
burgh, J.    B.  Anderson,   Secretary.   Geneial    Offices,   Penna.   R.   R.,   Pittsburgh,   Pa. 

VOX.. XII.  Pittsburgh,  Pa.,  March  28.  1913.        Hf^f^^^^ 

OFFICERS   FOR   1912—1913 

President 

A.   G.    MITCHELL, 

.Siipt.   Monon.   Div.,   P.   R.  R., 

S.   S.,   Pittsburgh,   Pa. 

First   Vice    President  Second    Vice    President 

F.  M.   McNULTY,  E.  J.   SEARLES 

Supt.  :\[.  P.  &  R.  S.,  Mon.  Con.  R.  R.  Dist.  Supt.  M.  P.,  B.  &  O.   R.  R., 

Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Secretary. 

J.    B.   ANDERSON, 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R., 

Pittsburgh,  Pa. 

Treasurer 

F.    H.    STARK, 

Supt.  Montour  R.  R., 

Coraopolis,  Pa. 

Executive   Committee 

L.  H.  TURNER,  D.   J.    REDDING, 

Supt.  M.  P.,  P.   &  L.   E.  R.  R.,  Asst.   Supt.   M.   P.,  P.   &  L.  E.  R.   R., 

Pittsburgh,  Pa.  McKees  Rocks,  Pa. 

F.    R.    McFeatters, 

Supt.   Union  R.   R., 

Port  Perry,   Pa. 

Finance  Committee 

D.   C.  NOBLE,  STEPHEN   C.    MASON, 

Pres.   Pgh.    Spring  &   Steel   Co.,  Secy.  The  McConway  &  Torley  Co., 

Pittsburgh,   Pa.  Pittsburgh,  Pa. 

E.   K.  CONNELLY, 

Purchasing  Agent,    P.   &   L.   E.   R.   R., 

Pittsburgh,    Pa. 

Membership   Committee 

D.    M.    HOWE,  A.  W.  CROUCH, 

Mgr.   Jos.    Dixon    Crucible    Co.,                  Dist.  Mgr.   Dearborn  Chemical  Wks.^ 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

CHAS.   A.    LINDSTROM,  H.   H.   MAXFIELD, 
Asst.   to    President,   Pressed   Steel    Car   Co.,                 Master  Mechanic,  P.   R.   R. 

McKees  Rocks,  Pa.  Pittsburgh,  Pa. 
A.   STUCKI, 
Engineer, 
Pittsburgh,    Pa. 

Past  Presidents 

J.  H.  McCONNELL October,  1901,  to  October,  1903. 

L.  H.  TURNER November,  1903,  to  October,  1905, 

F    H    STARK November,  1905,  to  October,  1907. 

•  H    W    WATTS November,  1907,  to  April,  1908. 

D    J    REDDING November,  1908,  to  October,  1910. 

F.  R.   McFEATTERS November,  1910,  to  October,  1912. 

*  Deceased. 

Meetings  held  fourth  Friday  of  each  month,  except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 
MARCH  28th,  1913. 

The  regular  monthly  meeting  was  called  to  order  by  the 
President,  Mr.  A.  G.  jNIitchell,  at  the  Alonongahela  House,  Pitts- 
burgh, Pa.,  at  8  o'clock  P.  M. 

The  following  gentlemen  registered : 


MEMBERS. 
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Courson,  C.  L. 
Dalton,  C.  R. 
DeArment,  J.  H. 
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Grove,  E.  M. 
Harriman,  H.  A. 
Haynes,  J.  E. 
Herrold,  A.  E. 
Hoftman,  Chas.  T. 
Howe,  D.  ^I. 
Howe,  H. 
Jenney.  Jacob 
Kensinger,  E.  A. 
Kinch.  L.  E. 
Kinter,  D.  H. 
Kleine,  R.  h. 
Lanning,  J.  F. 
Lowe,  W.  D. 


Anderson,  H.  A. 
Blake,  F.  H. 
Boring,  T.  J- 
Cook,  Arthur 
Hays,  M.  D. 
Holt,  James 
Hostettler,  L.  W. 
Keller,  W.  L. 
Lewis.  Thomas 
Merscher,  J. 


Lvnn,  Saml. 
]\Iason,  Stephen  C. 
Alaxfield,  H.  H. 
Mitchell,  A.  G. 
McFeatters,  F.  R. 
]\lclntvre,  G.  L. 
^IcXa'ight,  A.  H. 
^IcXulty,  F.  M. 
Newman,  J.  F. 
Noble,  H.'S. 
Painter,  Jos. 
Partridge,  F.  G. 
Pickels,  H.  D. 
Robbins,  F.  S. 
Ross,  Coleman  B. 
Runser,  K.  W. 
Ryan,  W.  F. 
Rvman,   Frank 
Smith,  John  H. 
Stark.  F.  H. 
Stucki,  A. 
Suhrie,  N. 
Taylor,  Frank  C. 
Thompson,  C.  H. 
Toomev,  J.  H. 
Voight',  a'.  T. 
Waither,  G."  C. 
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Nelan,  E.  I. 
Peififer.  C.'E. 
Pfeiffer.  C.  A. 
Smith,  A.  R. 
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Smith,  H.  T. 
Towson,  Thos.  W. 
Turner,  J.  A. 
Whitefofd,  A.  A. 
Yergv,  I.  P. 
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TRESIDENT :  The  roll  call  will  be  dispensed  with  as  we 
have  the  record  by  registry  cards  of  tlie  attendance.  The  min- 
utes of  the  February  meeting  being  in  the  hands  of  the  printer 
and  about  read\'  for  distribution,  we  will  eliminate  the  reading 
of  the  same.  The  next  in  order  is  the  reading  of  applications 
for  membership : 

SECRETARY:  ]Mr.  President,  we  have  the  following  appli- 
cations for  membership : 

Brennan,  E.  J.,  Master  Mechanic,  B.  R.  &  P.  Ry.,DuBois,  Pa. 
Recommended  by  Geo.  A.  Gallinger. 

Cole,  Joshua  T..  Engineman,  P.  R.  R.,  Derry,  Pa.  Recom- 
mended by  S.  G.  Glassburn. 

Denham,  T.  B.,  Chief  Clerk,  Eng'r  Dept.,  Pressed  Steel  Car 
Co.,  35  Howard  St.,  Bellevue,  Pa.  Recommended  by 
Felix  Koch. 

Hays,  Milton  D.,  President,  Dukesmith  Air  Brake  and  Manf'g. 
Co.,  730  Wabash  Bldg.,  Pittsburgh,  Pa.  Recommended 
by  D.  C.  Courtney. 

Hilferty,  Chas.  D.,  Rep.,  Locomotive  Superheater  Co.,  P.  O. 
Box  34,  Chautauqua,  N.  Y.  Recommended  by  Gilbert 
E.  Ryder. 

Holt,  H.  B.,  Sales  Engineer,  Rosedale  Foundry  and  Machine  Co., 
13 1 8  Fallowfield  St.,  Beechview,  Pittsburgh,  Pa.  Rec- 
ommended by  J.  B.  Anderson. 

Lamb,  E.  II.,  General  Water  Foreman,  Union  R.  R.,  Port  Perry, 
Pa.     Recommended  by  C.  H.  Thompson. 

Longnecker,  John  S.,  Rep.,  E.  A.  Wilcox  Mfg.  Co.,  Jackosn 
Road,  Crafton,  Pa.     Recommended  by  A.  A.  Shook. 

Miller,  C.  R.,  Genl.  Manager,  Fort  Pitt  Chemical  Co.,  202  So. 
Highland  Ave.,  Pittsburgh,  Pa.  Recommended  by  R. 
H.  Ward. 

McGough,  M.  F.,  Clerk,  P.  R.  R.  Co.,  7012  Monticella  St.,  Pitts- 
burgh, Pa.    Recommended  by  Jos.  G.  Backoski. 

Overly,  C.  F.,  Dist.  Manager.  Pittsburgh  Pneumatic  Co.,  7341 
Hamilton  Ave.,  Pittsburgh,   Pa.     Recommended  by  F. 

M.  McNulty. 
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Spellan.  Jas.,  Road  Foreman  Enti^ines.  B.  R.  &  P.  Ry.,  DuBois, 
Pa.     Recommended  by  Geo.  A.  GalHnger. 

White.  A.  B.,  Asst.  Supt..  B.  R.  &  P.  Ry.,  Punxsntawney,  Pa. 
Recommended  by  Geo.  A.  Galiinger. 

\\'ickham,  Chas.  ]\I..  Traveling  Engineer.  Locomotive  Super- 
heater Co.,  io8  Park  Place,  Schenectady,  X.  Y.  Rec- 
ommended by  John  P.  Xefif. 

PRESIDEXT :  As  soon  as  these  names  have  been  ap- 
proved by  the  Executive  Committee  the  gentlemen  will  become 
members  of  the  Club. 

The  Secretary  read  communications  from  ]Mr.  Calvin  W. 
Rice,  Secretary  of  the  American  Society  of  Alechanical  Engi- 
neers, and  Mr.  R.  \'.  Wright,  Managing  Editor,  Railway  Age 
Gazette,  extending  an  invitation  to  the  members  of  the  Club  to 
be  present  at  a  meeting  of  the  American  Society  of  Mechanical 
Engineers  on  the  evening  of  Tuesday,  April  8th,  in  the  United 
Engineering  Society's  Building,  29  West  Thirty-ninth  Street, 
Xew  York,  at  which  time  papers  will  be  read  and  discussed  on 
the  "general  topic  of  steel  passenger  car  design,  including  elec- 
tric lighting  and  electrical  equipment."  On  motion  the  com- 
munications were  received  and  filed  and  the  thanks  of  the  Club 
expressed  for  the  invitations.  The  President  asked  that  as  many 
of  the  members  of  the  Club  as  possible  who  are  interested  in 
steel  car  construction  attend  this  meeting. 

The  Secretary  announced  that  he  had  received  a  communi- 
cation from  Afr.  Walter  V.  Turner.  Chief  Engineer,  Westing- 
house  Air  Brake  Company,  stating  that  the  subject  of  the  paper 
for  the  April  meeting  of  the  Club  is  "The  eiTect  of  changed 
operating  conditions  and  modern  rolling  stock  on  the  brake,  and 
what  is  being  done  to  make  this  money-saving  or  money-losing 
apparatus  as  efficient  as  heretofore." 

^IR.  F.  R.  McFEATTERS:  Mr.  President,  owing  to 
the  disastrous  floods  in  the  adjoining  State,  it  is  thought  that 
The  Railway  Club  of  Pittsburgh  should  contribute  something 
toward  the  sufferers,  I  therefore  offer  a  motion  that  The  Railway 
Club  of  Pittsburgh  contribute  the  sum  of  $100.00  toward  the  re- 
lief of  the  flood  sufferers. 

MR.  A.  STUCKI:  I  certainly  think  this  is  the  proper 
thought  at  the  proper  time,  and  therefore  second  the  motion. 
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The  motion  was  put  to  vote  and  carried  unaniinouslv. 

PRESIDEXT:  1  am  very  glad,  indeed,  that  this  action 
has  been  taken,  the  suggestion  being  made  by  the  Executive 
Committee.  It  is  particularly  gratifying  that  a  contribution 
by  this  Club  should  be  made  to  such  a  worthy  cause. 

Next  in  order  will  be  the  discussion  of  the  "Report  of  the 
Standing  Committee  on  Revision  of  ^I.  C.  B.  Rules  of  Inter- 
change."" I  will  ask  the  Chairman  of  the  Committee,  Mr.  R.  L. 
Kleine,  to  present  the  report,  and  would  suggest  that  we  act  upon 
it  seriatim,  and  discuss  each  rule  as  we  go  along. 

Annual  Report  of  Standing  Committee  on 
Revision  of  M.  C.  B.  Rules  of  Interchange. 


Mr.  President  and  Gentlemen  : 

Your  Standing  Committee  on  Revision  of  AI.  C.  B.  Rules  of 
Interchange  held  its  annual  meeting  February  25th  and  26th, 
1913,  at  the  Monongahela  House,  Pittsburgh,  to  consider  the 
recommendations  for  changes  in  the  M.  C.  B.  Code  of  Inter- 
change Rules.  The  Secretary  of  the  Club  issued  the  usual  cir- 
cular of  inquiry  to  the  members  under  date  of  February  5th, 
1913,  to  which  four  replies  were  received,  which  were  considered 
with  the  recommendations  from  the  members  of  the  Committee 
and  the  results  of  the  deliberations  included  in  this  report. 

After  issuing  the  1912  Code  of  Interchange  Rules,  effective 
September  ist,  1912,  Circular  Xo.  8,  dated  Chicago,  Illinois,  Oc- 
tober loth,  1912,  was  issued  by  the  Secretary  of  the  M.  C.  B. 
Association,  modifying  the  rules  in  important  details,  which  has- 
resulted  in  a  considerable  amount  of  confusion  and  misimder- 
standing  and  your  Committee  feels  that  after  the  Rules  have 
been  revised  and  approved  at  the  Convention  no  radical  changes 
should  be  made  in  same  during  the  year,  except  to  correct  errors 
or  clear  up  misunderstandings. 

The  M.  C.  B.  Committee  on  Prices  for  Labor  and  Material 
was  continued  for  another  year  in  order  to  enable  them  to  com- 
plete their  work.  This  Committee  issued  IM.  C.  B.  Circular  of 
Inquiry  Xo.  23,  dated  January  22nd.  1913,  asking  for  recom- 
mended changes  in  labor  and  material  prices,  replies  to  be  made 
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to  Mr.  F.  H.  Clark,  General  Superintendent  Motive  Power,  B. 
&  O.  Railroad,  not  later  than  Alarch  ist,  191 3.  This  circular 
was  received  by  some  of  the  members  of  your  Committee  on 
February  24th,  191 3,  the  day  before  our  meeting,  whereas,  other 
members  had  not  received  the  circular  at  the  time  of  meeting, 
which  precluded  giving  the  consideration  to  this  subject  that  it 
deserves.  We  have,  however,  acted  upon  a  number  of  the  items 
included  in  this  circular  of  inquiry. 

Mr.  W.  McGraw%  Superintendent  of  Car  Service,  Jamison 
Coal  and  Coke  Company,  presented  in  person  the  following  let- 
ter, dated  February  17th,  1913,  at  the  meeting  of  your  Com- 
mittee : 

JAMISON  COAL  AND  COKE  COMPANY. 

Pittsburgh,  February  17th,  1913. 
To  the  Couniiittec  of  Revision  of  M.  C.  B.  Rules,  The  Rail- 
ivay  Club  of  Pittsburgh,  Pittsburgh,  Pa. : 

Gentlemen  : — In  reply  to  your  circular  letter  in  ref- 
erence to  recommendations  for  changes  in  M.  C.  B.  Rules, 
I  beg  to  suggest  the  following: 

The  elimination  of  the  additional  10%  to  total  of  bill, 
for  the  following  reasons : 

First — The  prices  as  shown  in  the  book  of  rules  are 
all  high  enough  for  the  railroads  to  make  a  fair  margin 
of  profit  on  the  work,  wdthout  the  additional  10%. 

Second — By  adding  this  10%  you  have  added  a  hard- 
ship on  the  private  line  owner,  which  is  not  justified,  as  the 
private  line  owner  is  a  customer  of  the  railroads,  who  must 
pay  for  the  cost  of  maintenance,  interest  on  money  invested 
and  depreciation,  the  railroad  receiving  freight,  just  the 
same  as  if  they  had  to  pay  the  cost  of  maintenance,  interest 
and  depreciation,  and  for  this  the  private  lines  are  only  al- 
lowed 6/10  of  one  cent  per  mile  empty  and  loaded  move- 
ment. The  railroads  maintaining  an  arbitrary  stand  on  this 
allowance  of  6  mills  per  mile,  whether  the  car  is  40,000  ca- 
pacity or  100,000  capacity,  which  on  its  face  is  unfair,  as 
the  investment  and  depreciation  is  considerably  higher  on 
100,000  capacity  car  than  on  a  40,000  capacity ;  and  the  rail- 
/        road  earns  considerably  more  in  freight  charges. 
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Xotwithstanding  the  above  facts  the  Master  Car  Build- 
ers have  added  the  burden  of  io%  to  the  cost  of  mainte- 
nance. 

Third — Our  relationship  with  the  railroads  1?  not  recip- 
rocal, the  io%  is  an  additional  cost  to  us,  while  with  the 
railroads  it  is  reciprocal,  and  it  makes  no  difference  whether 
an  item  is  charged  at  one  dollar  or  two  dollars,  as  the  same 
article  is  charged  against  them  at  the  same  amount. 

Yours  very  truly, 

(Signed)  W.  McGRAW, 

Superintendent  of  Cars. 

Mr.  ]\IcGraw  further  stated  that  the  addition  of  io%  to 
the  car  repair  bills  without  any  increased  mileage  earning  to 
the  individual  car  owner,  is  a  hardship  and  cited  that  the  value 
of  the  cars  which  they  maintain  is  $1,700,000.00  (representing 
1,500  cars),  and  the  expense  of  maintaining  these  cars  is  $60,- 
000.00  per  year,  or  $40.00  per  car  per  year. 

Your  Committee  gave  careful  consideration  to  Mr.  .Mc- 
Graw's  letter  and  remarks  and  discussed  the  matter  with  him, 
the  Committee  arriving  at  the  following  conclusions : 

First — That  the  present  prices  for  labor  and  material,  even 
with  the  addition  of  10%,  taking  the  items  collectively,  do  not 
provide  a  margin  of  profit  on  the  work.  Your  Committee  would 
recommend  that  the  prices  for  material  and  labor  in  the  inter- 
change rules  be  based  on  the  following : 

Material : 

Average  price  of  article  covering  a  given  period  of 
time. 

Plus 

Average  freight  charges  on  material  from  manufac- 
turer to  railroad  or  car  owner. 

Plus  ■ 
Storehouse  expense  for  handling. 

Plus 
Labor   preparing  material    for  application   to   cars,   in- 
cluding proportion  of  shop  expense. 
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Labor: 

Actual  cost  prices, 

Plus 

Shop  expense  covering  uncharged  time,  fuel,  power, 
heating,  lighting,  etc. 

Plus 

Percentage  covering  interest  on  valuation  of  plant  and 
tools,  as  well  as  depreciation  on  plant  and  tools  where  cars 
are  repaired,  based  on  productive  labor. 

Labor  and  Material : 

Add  a  stated  percentage  to  each  item  as  an  incentive 
to  car  owners,  whether  railroad  or  individual,  to  maintain 
his  cars  in  proper  condition. 

Second — The  question  of  increased  compensation  for  car 
mileage  for  individual  cars  is  out  of  the  jurisdiction  of  this  Com- 
mittee, as  well  as  the  Master  Car  Builders'  /Vssociation. 

Third — \\'hile  it  is  true  that  in  general  the  charges  for  re- 
pairs to  cars  are  not  reciprocal  between  the  railroads  and  the  in- 
dividual car  owner,  neither  is  it  entirely  reciprocal  between  rail- 
roads. In  the  latter  case  it  all  depends  on  how  much  work  a 
railroad  expends  in  maintaining  foreign  cars  while  on  its  lines, 
compared  with  the  repairs  made  to  its  cars  while  on  foreign 
lines.  In  some  cases  this  is  in  the  ratio  of  3  to  i.  The  indi- 
vidual car  owner  who  maintains  his  own  cars  avoids  the  railroad 
charges  for  owners'  defects  very  largely  and  is  exempt  from  the 
burdens  of  combinations  of  defects  and  rough  handling,  which 
latter  must,  under  the  rules,  be  borne  by  the  railroad  company 
handling  the  car. 

Under  date  of  January  loth.  1913.  our  Secretary  received 
the  following  communication  from  the  Secretary  of  the  i\I.  C.  B. 
Association : 

Chicago.  January  loth.  19 13. 
Mr.  J.  B.  Anderson.  Secretary,  The  Raihvay  Club  of  Pitts- 
burgh. 207  Penna.  Station.  Pittsburgh. 

Dear  Sir: — At  a  meeting  of  the  Arbitration  Commit- 
tee held  here  January  8th,  a  recommendation  was  made, 
which  met  with  the  approval  of  the  Committee,  that  after 
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the  cliffcrent  Clubs  have  agreed  upcju  their  suggestions  as 
to  changes  in  the  Rules  of  Interchange,  that  a  Committee  of 
three  members  from  each  Club  be  named  to  meet  at  some 
convenient  point  and  discuss  collectively  the  suggestions 
made  by  all  the  Clubs,  so  that  when  the  proposed  changes 
are  submitted  to  the  Arbitration  Committee  they  will,  as 
nearly  as  possible,  have  the  approval  of  all  the  Clubs,  and 
there  will  be  no  duphcation  of  suggestions. 

Heretofore,  there  have  been  suggestions  made  by  dif- 
ferent Clubs  which  varied  only  slightly,  while  others  were 
more  radical,  and  it  was  thought  by  this  joint  meeting,  if 
your  representatives  were  given  some  latitude  in  reference 
to  changing  the  suggestions,  that  the  resultant  changes  pro- 
posed would  be  in  better  shape  for  consideration  by  the 
Committee. 

If  this  suggestion  meets  with  approval  of  your  Club, 
and  you  will  name  a  Committee,  I  will  arrange  to  call  the 
meeting  some  time  between  the  ist  and  15th  of  April. 

I  would  suggest  either  Pittsburgh  or  Chicago  as  a  cen- 
tral point  for  the  meeting.     Please  express  your  preference. 

Another  suggestion  made  at  the  meeting  on  the  9th 
inst.  was  that  when  any  changes  are  proposed  in  any  of 
the  rules,  the  reasons  for  such  changes  should  immediately 
follow  same  in  your  report  to  the  Committee. 

Yours  truly, 
(Signed)  JOS.  W.  TAYLOR, 

Secretary. 

This  communication  was  referred  to  the  Chairman  of  your 
Standing  Committee. on  the  Rules  of  Interchange,  and  the  fol- 
lowing reply  suggested,  which  w^as  approved  by  your  Executive 
Committee : 

''Your  letter  of  January  10,  1913,  suggesting  that  each 
Railway  Club  appoint  a  Committee  of  three  to  meet  at  some 
convenient  point  to  discuss  collectively  the  suggestions  for 
changes  in  the  M.  C.  B.  Code  of  Interchange  Rules  made 
by  the  various  Railway  Clubs,  so  that  the  Arbitration  Com- 
mittee may  have  the  recommendations  before  them  in  con- 
crete form  and  eliminate  contradictory  recommendations, 
has  been   referred  to  our   Executive   Committee   and  meets 
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with  their  unanimous  approval ;  but  they  feel  that  the  rec- 
ommendations should  be  made  on  a  basis  of  the  number  of 
cars  represented  in  each  Club  and  that  the  determination 
of  the  revisions  in  the  general  meeting  of  represen- 
tatives from  each  Railway  Club  should  be  on  the  same 
basis.  In  other  words,  the  changes  in  the  Rules  of 
Interchange  should  be  made  on  a  basis  of  the  num- 
ber of  cars  represented,  the  same  as  is  now  done  in 
the  Revision  of  the  Standards  and  Recommended  Practices 
of  the  Association.  This  is  the  only  equitable  basis,  and,  if 
desired,  the  suggestions  for  changes,  as  revised  by  this  Com- 
mittee, could  be  presented  to  the  Arbitration  Committee 
with  the  number  of  car  votes  in  the  affirmative  and  nega- 
tive. 

To  carry  this  out  it  will  be  necessary  for  each  railroad 
desiring  to  participate  to  turn  over  to  one  Railway  Club  their 
car  votes,  so  that  there  will  be  no  duplication.  It  should 
also  be  the  understanding  that  such  action  on  the  part  of 
any  railroad  does  not  prevent  it  dissenting  from  any  recom- 
mendation made  by  the  Joint  Committee  should  the  same  be 
deemed  undesirable.  The  opportunity  for  such  action  will 
be  afiforded  any  Railway  Company  by  the  Arbitration  Com- 
mittee at  the  meeting  at  the  Convention  preceding  the  con- 
sideration of  the  report  of  the  Arbitration  Committee. 

We  will  arrange  to  appoint  a  Committee  of  Three  to 
present  our  recommendations  at  a  meeting  in  joint  confer- 
ence with  representatives  from  other  Railway  Clubs  any 
time  after  April  ist,  and  would  suggest  that  Chicago  be  se- 
lected as  the  place  for  the  meeting." 

Your  Committee  proceeded  to  elect  among  themselves  the 
three  members  who  were  to  represent  The  Railway  Club  of 
Pittsburgh  in  the  joint  meeting  of  representatives  of  the  various 
Railway  Clubs,  and  as  a  result  the  following  w'ere  chosen,  sub- 
ject to  your  approval  and  confirmation  by  the  Executive  Com- 
mittee. 

R.  L.   KLEIXE,   Chairman. 
SAMUEL  LYNX, 
S.  A.  CROMWELL, 

or 
F.  H.  STARK. 
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^IR.  McFEATTERS:  With  the  understanding-  that  this 
Committee  will  have  authority  to  make  any  changes  they  see  fit, 
in  order  to  co-operate  with  the  other  Railway  Club  Committees 
when  the  joint  meeting  convenes,  I  move  that  the  action  of  the 
Executive  Committeee  and  recommendation  of  the  Standing 
Committee  be  approved,  and  also  the  appointment  of  the  Sub- 
Committee,  and  that  this  Committee  be  given  full  power  to  act 
for  the  Club.     Agreed  to. 

MR.  KLEIXE:  There  is  a  reply  to  the  letter  referred  to 
above  from  the  Secretary  of  the  M.  C.  B.  Association  which 
reads  as  follows : 

"Chicago.  ]\Iarch  i,  1913. 

''Mr.   J.    B.   Anderson,    Secretary.   The   Railway   Club   of  Pitts- 
burgh. 207  Penna.  Station.  Pittsburgh : 

"Dear  Sir : — I  have  your  letter  of  February  26th  and  note 
with  pleasure  that  you  will  name  a  Committee  to  consider  col- 
lectively the  suggested  changes  in  the  rules  of  interchange  be- 
fore they  are  sent  to  the  Arbitration  Committee ;  also  that  your 
vote  is  for  Chicago  as  a  meeting  place.  I  will  advise  you  defi- 
nitely later  on  as  to  how  the  vote  of  the  Clubs  stand  on  the 
meeting  place. 

"In  regard  to  the  recommendations  being  made  on  the  basis 
of  cars.  I  question  whether  we  could  get  any  large  number  of  the 
roads  whose  officers  are  members  of  The  Western  Railway  Club 
to  agree  to  the  suggestion. 

"At  the  Convention  in  June,  the  meeting  at  which  the  rules 
will  be  considered,  will  be  made  an  official  session  of  the  Con- 
vention. It  may  be  possible  to  carry  out  the  idea  then,  but  I  am 
rather  inclined  to  think  that  if  such  a  ballot  were  to  be  taken, 
they  would  prefer  to  have  it  in  the  shape  of  a  letter  ballot,  which 
would  result  in  delaying  their  issue. 
"Yours  truly. 

(Signed)  "JOS.  W.  TAYLOR. 

"Secretary." 

The  feature  of  the  question  regarding  representation  by  car 
votes,  I  suppose,  will  be  further  discussed. 
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RECOMMENDED  CHANGES  IN  M.  C.  B.  RULES  OF 
INTERCHANGE. 

RULE  NO.  2. 

Add  to  the  end  of  paragraph  (c)  "Or  where  lading  has 
shifted." 

Explanation :  Some  controversy  has  arisen  as  to  whether 
shifted  loads  are  included  under  this  rule.  When  a  load  has 
shifted  it  is  unsafe  to  go  forward  'l..d  does  not  comply  with  the 
loading  rules  for  which  the  delivering  company  is  responsible. 

RULE  NO.  4. 

Change  to  read :  "Defect  cards  shall  not  be  required  for 
material  missing,  /;/  fair  usage,  from  cars  offered  in  interchange, 
etc."     (No  changes  in  remainder  of  rule.) 

Explanation :  The  change  covers  the  addition  of  the  words 
"In  fair  usage."  The  present  rule  implies  the  inference  that  ma- 
terial missing  in  unfair  usage  need  not  be  carded  for. 

RULE  NO.  7. 

Second  paragraph,  second  line,  following  the  word  "Bill," 
add  "And  forwarded  to  car  owner  within  90  days  from  date 
when  repairs  are  made." 

Explanation:  There  is  general  complamt  that  the  "No  bill" 
repair  cards  are  not  being  attached  to  the  monthly  bills.  It  is 
essential  that  the  no  bill  repair  cards  be  forwarded  to  car  owner 
within  a  reasonable  time,  and  the  90-day  limit  is  specified  with  a 
view  of  correcting  this  irregularity. 

RULE  NO.  8. 

Tenth  line,  before  the  word  "Writing."  introduce  the  word 
"Hand." 

Explanation :  Some  repair  cards  accompanying  bills  are 
being  written  up  in  type,  indicating  that  this  work  is  being  rele- 
gated to  the  office,  thus  defeating  the  intent  of  the  rules.  These 
typewritten  repair  cards  are  not  found  on  the  cars. 

Thirteenth  line,  after  the  word  "Charge,"  add  "And  ren- 
dered within  90  days  from  date  when  repairs  are  made." 

Explanation :  To  insure  repair  cards  reaching  the  car  owner 
within  a  reasonable  period  of  time. 
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RULE  NO.  9. 

M.  C.  P..  coui)lers.  or  parts  thereof,  R.  &  R. :  Add  "Name" 
in  brackets. 

Explanation :  This  is  essential  so  as  to  cnaT)le  proper 
charges  and  credits  to  be  made  where  couplers  of  the  same 
make  or  different  makes  are  removed  and  replaced. 

Triple  \'alve,  R.  &  R.  Kind.  Substitute  for  kind  the  words 
"Make  and  Type." 

Explanation :  To  provide  for  proper  information  on  repair 
cards  for  billing  as  well  as  checking  wrong  repairs  in  case 
another  type  or  make  of  valve  is  substituted  for  the  one  standard 
to  the  car. 

RULE  NO.  10. 

Second  paragraph,  change  to  read:  "In  all  cases  of  forged 
or  rolled  steel  wheels,  the  actual  thickness  of  tread  before  and 
after  turning  off  must  be  shown  as  determined  by  gauge,  as  per 
M.  C.  B.  Recommended  Practice  Sheet  C-i ;  also  show  actual 
thickness  of  tread  on  other  wheels  applied.  This  information 
must  be  reported,  etc." 

Explanation :  The  basis  for  measurement  of  thickness  of 
tread  should  be  on  a  full  flange  contour.  The  gauge  adopted  last 
year  enables  the  road  changing  the  wheels  to  determine  the 
thickness  of  tread  based  upon  a  full  flange  contour  before  turn- 
ing, thus  enabling  the  handling  of  this  matter  equitably. 

RULE  NO.  13. 

Substitute  the  following  for  present  rule  13:  "The  joint 
evidence  card  shall  be  sent  to  the  company  against  which  the 
evidence  has  been  presented  to  investigate  and  furnish  defect 
card  covering  the  wrong  repairs,  if  it  made  them." 

Explanation:  The  provision  that  joint  evidence  shall  be 
authority  for  bill  is  unsatisfactory  in  cases  where  wrong  repairs 
were  previously  covered  by  defect  card,  but  overlooked  when 
joint  evidence  was  obtained,  consequently  resulting  in  duplication 
of  bills.  In  some  cases  owners  render  bills  for  wrong  repairs 
not  covered  by  repair  card  on  the  car.  It  is  also  necessary  for 
the  car  owners  to  retain  the  repair  card  in  their  file  according  to 
Interstate  Commerce  Commission  requirements. 
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RULE  NO.  14. 

Add  to  end  of  Rule  14.  Page  16,  "Or  in  card  holder  if  car  is 
so  equipped." 

Explanation :  On  account  of  the  impracticahility  of  attach- 
ing card  boards  to  some  cars,  they  have  been  equipped  with  card 
holders,  and  in  order  that  they  may  be  included  in  the  provisions 
of  the  rule,  this  recommendation  is  made. 

RULE  NO.  17. 

Add  after  the  fifth  paragraph  the  following:  "Cars  built 
after  September  ist,  191 3,  not  equipped  wnth  either  Xo.  i  or  No. 
2  brake  beams  will  not  be  accepted  in  interchange." 

Explanation :  The  'M.  C.  B.  Association  has  adopted  a 
standard  for  No.  i  and  No.  2  brake  beams  with  a  view  of  pro- 
viding a  brake  beam  of  suitable  strength  and  facilitating  repairs 
on  cars  offered  in  interchange.  Some  roads  are  disregarding 
these  standards  and  applying  brake  beams  of  inadequate  strength. 
The  above  recommendation  is  made  with  a  view  of  enforcing 
this  essential  standard  of  the  Association. 

RULE  NO.  20. 

Omit  first  paragraph  on  page  18,  as  this  provision  is  cov- 
ered in  second  paragraph  at  the  top  of  page  19. 

RULE  NO.  28. 

Change  last  two  lines  to  read:  "Not  stencilled  showing  the 
capacity,  or  maxinmm  weight,  or  limit  weight  I.  or  limit  Weight 
II." 

Explanation :  To  provide  proper  reference  to  the  limit 
weights  for  tank  cars. 

RULE  NO.  36. 

Add  new  rule  as  follows : 

"Test  of  Safety  Falzrs  on  Tank  Cars:  All  safety  valves 
of  tank  cars  must  be  tested  and  adjusted,  if  necessary,  by 
January  i,  1914. 

"Safety  valves  on  ordinary  tank  cars  must  be  tested 
and  adjusted,  if  necessary,  at  intervals  of  not  over  two 
years. 

"Safety  valves  on  special  tank  cars,  for  carrying  vola- 
tile, inflammable  products,  with  a  vapor  tension  of  over  ten 
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pounds  per  square  incli  at  a  temperature  of  loo  degrees  F., 
must  be  tested  and  adjusted,  if  necessary,  at  intervals  of  not 
over  six  months. 

"The  pressure  and  date  of  the  last  test  must  be  plainly 
stenciled  on  the  body  of  the  valve,  as  follows: 

Tested    (date )    

Pressure  (pounds  per  square  inch) 

At   (place)    

By   (name)    

(Test  to  be  made  and  pressures  used  as  provided  for  in 
the  M.  C.  B.  specifications  for  tank  cars,  revised  in  1912.) 

"\'alves  improperly  set,  or  not  tested  and  stenciled  at 
proper  intervals,  shall  constitute  defects  for  which  car 
owner  shall  be  responsible." 

Explanation :  To  provide  for  the  proper  maintenance  of 
the  safety  valves  on  tank  cars  as  required  by  the  M.  C.  B.  Speci- 
fications for  Tank  Cars  and  the  Regulation  of  the  Interstate 
Commerce  Commission. 

Combinations    of  Damages. 

The  present  combinations  of  damages  for  wooden  under- 
frame  cars  are  unsatisfactory,  as  the  existing  rules  are  result- 
ing in  partial  repairs  being  made  to  wooden  underframe  cars  to 
avoid  the  combinations,  or  delays  occasioned  to  obtain  the  own- 
er's authority  for  repairs  to  owner's  defects  or  damaged  parts, 
which,  if  repaired  without  the  owner's  consent,  would  result  in 
the  refusal  of  the  bills.  Where  complete  and  proper  repairs  are 
not  made,  it  directly  affects  the  safety  of  the  car,  for  which  rea- 
sons the  following  changes  are  recommended : 
HEADING. 

Change  to  read :  Combinations  of  Damages  to  Cars  With 
Wooden  Undcrframes  Which  Denote  Unfair  Usage,  if  Existing 
at  the  Same  End  of  Car  and  Requiring  Repairs  or  Renezvals." 

Rules  Nos.  37,  38,  39  and  40 :  Eliminate  these  rules  from 
the  combinations. 

Rule  No.  42:  Eliminate  first  two  foot-notes  in  small  type 
and  add  new  footnote  as  follows:  "Coupler  or  coupler  pocket 
will  not  enter  into  the  combinations." 

Composite  Wood  and  Metal  Underframe. 

To  take  care  of  the  composite  wood  and  metal  underframes 
a  new  rule  is  recommended  as  follows : 
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HEADING. 

"Combinations  of  Damages  to  Cars  i^'ith  Composite  JVooden 
Underframe  and  Continuous  Metal  Draft  Sills,  zvhich  may  be 
made  up  of  one  or  more  sections  extending  from  end  sill  to  end 
sill. 

New  Rule:  Damaged  end  sills  and  longitudinal  sills,  if  ne- 
cessitating replacement,  splicing  or  straightening  of  more  than 
one  end  sill  and  two  longitudinal  sills.  Delivering  company  re- 
sponsible. 

Note :  "Coupler  or  coupler  pocket  will  not  enter  into  the 
combination." 

All  Steel  or  Ail  Steel  Underframe  Cars. 
Experience  has  demonstrated  that  the  combinations  of  dam- 
ages to  wooden  underframe  cars  cannot  be  consistently  applied 
to  all  steel  under  frames  on  account  of  the  difference  in  construc- 
tion. The  present  rules  are  unsatisfactory,  as  they  do  not  cover 
cars  of  weak  construction  which  are  failing  in  ordinary  service. 
The  changes  in  the  rules  recommended  below  make  the  handling 
road  responsible  for  all  repairs  necessitated  by  unfair  usage,  de- 
railment or  accident.  The  car  owner  is  held  responsible  for 
failure  due  to  ordinary  wear  and  tear,  corrosion  and  weak  con- 
struction. Insofar  as  weak  construction  is  concerned,  the  new 
rules  presupposes  that  where  a  car  has  not  been  in  accident  and 
the  repairs  do  not  exceed  the  splicing  or  renewal  of  two  center 
sills  and  an  end  sill,  that  the  construction  of  the  car  failed  to 
withstand  the  ordinary  service  requirements;  where  the  damage 
exceeds  this  amount  the  delivering  company  is  responsible  unless 
it  takes  the  matter  up  with  the  car  owner  and  obtains  his  consent 
for  the  repairs  necessary  on  account  of  weak  construction  or  cor- 
rosion. 

RULE  NO.  43. 

Damage  to  bodies  of  all-steel  cars,  or  damage  to  underframe 
of  all-steel  underframe  cars,  when  necessary  to  repair,  if  caused 
by  unfair  usage,  derailment  or  accident.  (Delivering  company 
responsible.) 

Longitudinal  sills,  end  sills  and  other  steel  parts  of  cars  which 
become  defective  due  to  corrosion,  or  weak  construction  and 
which  were  not  damaged  in  accident  or  by  unfair  usage.  (Own- 
er responsible.) 
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Where  rei)airs  exceed  straii;htenin£2^.  sijlicins;-  or  renewal  of 
two  center  sills  and  one  end  sill  authority  for  rei)airs  must  first 
be  obtained  from  the  owner. 

RULE  NO.  44.  ^ 

Add  to  end  of  first  paragraph :  ''Or  where  lading  has 
shifted." 

Explanation:  To  conform  to  change  made  in  Rule  Xo.  2^ 
paragraph  "C." 

RULE  NO.  49. 

Change  to  read:  "Steel  cars  not  equipped  with  card  boards 
or  card  holders  for  repair  and  defect  cards." 

Explanation :  Change  involves  the  addition  of  the  words 
"card  holders"  to  conform  to  change  in  Rule  Xo.  14. 

RULE  NO.  52. 

Change  last  paragraph  to  read :  ''On  cars  stenciled  United 
States  Safety  Appliances  Standard,  or  on  cars  stenciled  United 
States  Safety  Appliances,  lag  screws  or  nails  must  not  be  used 
where  bolts,  rivets  or  screws  are  required  by  law." 

Explanation :  To  cover  the  fastening  of  running  boards 
as  required  by  law. 

RULE  NO.  55. 

Change  to  read :  "Cars  oftered  in  interchange  w'ith  missing^ 
brake  beams,  including  shoes,  heads,  jaws,  hangers,  bottom  con- 
nections, brake  levers,  brake  shoe  keys,  key  bolts  and  brake 
hanger  pins,  when  missing  with  the  brake  beam.  (Delivering- 
company  responsible  for  material,  car  owner  responsible  for  la- 
bor)." ' 

Explanation :  The  delivering  company  should  be  respon- 
sible for  the  items  added,  viz :  bottom  connections,  brake  levers, 
brake  shoe  keys,  key  bolts  and  brake  hanger  pins,  as  well  as  for 
the  items  now  enumerated,  wdien  lost  with  the  beam,  as  these 
additional  items  are  frequently  missing  w^hen  the  beam  is  lost. 

RULE  NO.  57. 

Consolidate  with  Rule  Xo.  59  and  revise  as  follows,  in  or- 
der to  more  clearly  set  forth  the  delivering  road  and  the  ow-ners"" 
responsibility : 
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Delivering 

Company 

Responsible. 


Owners 
Responsible. 


IMissing  air  brake  hose,  missing  or  damaged 
cylinders,  reservoirs,  triple  valves,  angle  cocks, 
cut  out  cocks^  brake  pipe  strainers  or  dirt  col- 
lectors, pressure  retaining  valves,  release  valves, 
pipe,  pipe  fittings,  or  any  parts  of  these  items, 
except  as  follows : 

Air  brake  hose  burst,  torn  or  worn  out ;  air  hose 
labels,  illegible  or  missing  from  wear ;  air  hose 
couplings  that  become  defective  in  fair  usage ; 
release  valve  rods  defective  or  missing ;  leaky 
pipe  or  pipe  fittings,  account  of  rust  or  seams; 
broken  pipe  or  pipe  fittings ;  broken  lugs  on 
brake  cylinders  or  reservoirs^  account  insecure 
fastenings ;  or  damage  to  interior  parts  of  cyl- 
inder or  triple  valve,  under  fair  usage.  Also 
failure  or  loss  under  fair  usage  of  other  parts  of 
brakes,  or  if  any  part  of  the  brake  rigging  is 
less  than  2^4  inches  above  the  top  of  the  rail. 

RULE  NO.  58. 

Change  to  read : 

r    "Cars  equipped  with  air  brake  hose  other  than 
M.  C.  B.   1 3/^  inch  standard  and  labeled  as  per 
cut  shown  on  either  pages  36  or  37." 
"After  September  ist,  1915,  hose  not  labeled  as 
per  cut  on  page  37." 
Explanation:     The  first    note    below    Rule  No.  58  may  be 
omitted  after  September   i,   1913,  as  air  hose  showing  applica- 
tion or  date  of  manufacture  prior  to  September  i,  1909,  are  no 
longer  in  service. 

The  second  note  to  be  changed  as  indicated  above,  as  the 
label  in  question  is  now  a  standard  of  the  M.  C.  B.  Associa- 
tion. It  will  be  noted  that  the  time  limit  for  air  brake  hose 
label  complying  with  this  new  M.  C.  B.  standard  has  been  ex- 
tended one  year,  as  September  ist,  19 14,  does  not  allow  sufficient 
time  to  work  ofif  the  hose  having  label  standard  prior  to  adop- 
tion of  new  label. 

RULE  NO.  65. 

Remove  from  bracket  and  change  to  read :  "Journal  bear- 
ings and  journal  box  bolts  which  require  renewal  by  reason  of 
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Delivering 

Company 

Responsible 


change  of  wheels  or  axles,   shall  be  charged  against  road  re- 
sponsible for  change  of  wheels  or  axles." 

Explanation :  At  present  this  rule  is  not  clear,  as  it  only 
covers  the  charging  of  the  renewal  of  box  bolts  and  bearings 
against  the  delivering  line,  whereas  it  is  the  intention  and 
practice,  and  is  covered  by  arbitration  decisions,  to  charge  the 
renewal  of  journal  box  bolts  and  bearings  against  the  road  re- 
sponsible for  the  change  of  wheels  or  axles. 

RULE  NO.  68, 

Add  after  the  word  "Length"  in  third  line  "And  for  the 
mate  wheels,  if  the  spot  caused  by  sliding  is  two  inches  and  over 
in  length." 

Explanation :  A  wheel  with  a  flat  spot  two  inches  or  over 
in  length  is  not  fit  for  remounting  and  results  in  a  loss  to  the 
party  applying  wheels  on  defect  cards. 

RULE  NO.  69. 

Change  the  word  "Throat"  to  "Either"  in  second  line  and 
omit  Rule  No.  82. 

Explanation :  Chipped  flanges  ordinarily  do  not  occur  in 
fair  service ;  they  are  caused  either  by  allowing  flanges  to  strike 
together  before  wheels  are  applied,  or  are  the  result  of  irregular 
track  conditions,  and,  therefore,  it  is  recommended  that  the  de- 
livering company  be  made  responsible  for  all  cases  of  chipped 
flanges. 

RULE  NO.  86. 

Add  the  6"xii"  journal  to  this  rule. 

For  Cars  Marked  With  Capacity. 

Capacity 
of  Car.  Journal.         \\'heel  Seat.  Center. 

140,000  5>4"  lYi  67/16" 

For  Cars  Marked  Maximum  Weight. 
^Maximum 
Weight  Journal.         Wheel  Seat.  Center, 

210,000  5>4"  -jY^'  67/16" 

TABLE  I. 
For  Tank  Cars  Marked  Limit  Weight  I. 
Limit 
Weight  L  in  Lbs.        Journal.         Wheel  Seat  Center. 

210,000  51^"  7^"  67/16" 
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For  Tank  Cars  Marked  Limit  Weight  II. 
Limit 
Weight  II.  in  Lbs.       Journal.         Wheel  Seat.  Center. 

210,000  s'A"  7H"  67/16" 

Explanation :  Quite  a  number  of  these  axles  are  now  in 
service  and  it  is  essential  that  there  should  be  limiting  dimen- 
sions for  the  same. 

RULE  NO.  94. 

Add  to  the  end  of  Rule :  "Except  for  defects  on  cars  of 
60,000  pounds  capacity  and  over,  which  are  destroyed  instead 
of  repaired." 

Explanation :  When  the  damage  on  certain  cars  exceeds  a 
stipulated  amount,  car  owners  have  decided  to  tear  down  instead 
of  repair,  and  replace  with  more  modern  equipment.  In  cases 
of  this  kind  a  car  owner  should  have  the  right  to  bill  on  the 
defect  cards  for  the  damage  done,  as  this  was  primarily  the 
cause  for  replacing  the  cars. 

RULE  NO.  98. 

Page  58,  paragraph  under  Delivering  Line  Defects,  third 
line,  substitute  the  word  "And"  for  the  words  "But  no." 

Explanation :  The  owner  of  cars  having  forged  or  rolled 
steel  wheels  is  benefited  when  service  metal  on  wheels  is  in- 
creased. 

Page  59,  first  paragraph  under  Delivering  Line  Defects, 
17th  line,  place  a  period  after  the  word  "Owner"  and  omit  re- 
mainder of  paragraph. 

Explanation :  The  owner  being  benefited  by  the  increase  in 
service  metal  it  is  but  equitable  that  he  should  be  willing  to  pay 
for  the  same. 

RULE  NO-  100. 

Second  paragraph,  change  to  conform  to  modification  made 
in  Rule  No.  10. 

RULE  NO.  101. 

Add  new  items  as  follows : 

One  new  M.  C.  B.  No.  i  brake  beam,  $3.25. 
One  new  'M.  C.  B.  No.  2  brake  beam,     4.25. 
Explanation  :     Inasmuch  as  the  Association  has  now  estab- 
lished Standard  No.  i  and  No.  2  brake  beams,  and  Rule  17  pro- 
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vides  that  it  is  permissible  to  ap])ly  standard  M.  C.  B.  brake 
beams,  provided  no  chan.q;c  in  hangers  or  other  details  is  re- 
quired, it  is  felt  that  the  prices  should  be  incorporated  in  the  rules 
for  these  No.  i  and  No.  2  brake  beams. 

RULE  NO.  104. 

Page  65,  change  last  three  lines  to  read:  "New,  and  simi- 
larly the  credits  for  metal  brake  beams  must  be  seventy-five  per 
cent  of  the  prices  when  new  for  standard  No.  i  or  No.  2  M.  C. 
B.  brake  beams  and  scrap  credit  for  beams  not  M.  C.  B.  stand- 
ard." 

Explanation :  The  present  credit  of  50%  for  M.  C.  B. 
standard  brake  beams  is  inadequate  and  should  be  75%  of  the 
value  when  new.  Beams  not  conforming  to  the  M.  C.  B.  stand- 
ards for  No.  I  or  No.  2  brake  beams  should  be  credited  as  scrap. 

RULE  NO.  105. 

Change  to  read :     "Including  freight  charges." 
Explanation :     The  road  making  the  repairs  should  not  be 

penalized  by  being  compelled  to  absorb  the  freight  charges,  as 

this  is  a  proper  charge  against  the  car  owner. 

RULE  NO,  107. 

Change  the  word  "Replaced"  to  read  "Renewed"  through- 
out the  rule,  wherever  applicable. 

Explanation :  The  word  replaced  when  used  to  mean  re- 
newed is  misleading.  Example :  Page  74,  "Replacing  truck 
spring,  when  out  of  place,  empty  car,  J4  hour ;"  here  the  term  re- 
placing is  used  correctly.  Page  78,  "Truck  springs,  one  or  all, 
in  same  truck,  replacing,  2  hours,"  in  this  case  the  word  replac- 
ing is  incorrectly  used  and  should  read  renewing. 

Page  69,  omit  8th,  9th  and  loth  items  and  place  note  under 
draft  timber  bolts,  same  page,  as  follows :  "Carrier  iron  bolts 
which  pass  through  draft  timbers  or  draft  arms  will  be  consid- 
ered as  draft  timber  bolts.  Bolts  for  supporting  coupler  carrier 
irons  to  be  charged  under  length  of  bolt," 

Explanation :  There  is  considerable  confusion  in  connec- 
tion with  making  charges  for  bolts  which  pass  through  draft 
timbers  and  at  the  same  time  support  coupler  carrier  iron.  The 
revision  above  suggested  will  simplify  the  whole  proposition  and 
is  along  the  same  principle  as  center  plate  bolts. 
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Pages  72  and  'j-^.  End  Planks,  change  the  four  items  on  end 
planks  as  follows : 

End  plank  on  gondola  cars,  renewed : 

Without  corner  bands,  one  plank,  2  hours. 

Without  corner  bands,  each  additional  plank,  ^A  hour. 

With  corner  bands,  bolted,  one  plank,  3  hours. 

With  corner  bands,  bolted,  each  additional  plank,   v/^ 

hours. 
With  corner  bands,  riveted,  one  plank,  5  hours. 
With   corner   bands,   riveted,   each   additional   plank,   2 
hours. 
Explanation :     The  present  prices  for  end  planks  are  incor- 
rect.    In  revising  same  we  would  suggest  that  it  be  done  on  the 
same  basis  as   side  plank,  which  is  simpler  and  more  compre- 
hensive. 

Page  78,  last  item,  add :  "This  includes  removing  the  ice 
from  refrigerator  cars  when  necessary  to  apply  draft  bolts." 

Explanation :  This  should  be  included  the  same  as  any 
other  commodity  when  necessary  to  remove  to  make  repairs. 

RULE  NO.  109. 

Second  paragraph  to  read :  "\Micn  one  or  more  carrier 
iron  bolts  which  pass  through  draft  timbers  or  draft  arms  are  re- 
placed, where  pocket  coupler,  etc." 

Explanation :    To  conform  to  change  made  in  Rule  No.  107. 

RULE  NO.  116. 

Page  90,  omit  third  paragraph  having  reference  to  the  ad- 
dition of  10%  to  the  prices  of  car  bodies  of  cars  other  than  gon- 
dola 60,000  lbs.  capacity  and  over. 

Explanation:  These  care  are  now  of  obsolete  design  and 
the  addition  of  10%  to  the  value  of  car  bodies  should  be  dropped. 

Pages  90  and  91,  paragraph  relating  to  $40.00  per  car  to  be 
added  to  value  of  car  bodies  when  equipped  with  metal  body 
bolsters.     Omit  reference  to  journal  size. 

Explanation:  The  journal  size  should  have  no  bearing  on 
the  allowance  for  metal  body  bolster. 

RULE  NO.  120. 

Change  to  read :  "A  car  unsafe  to  load  on  account  of  gen- 
eral worn-out  condition,  due  to  age,  decay  or  corrosion,  shall  be 
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reported  to  its  owner,  who  must  be  advised  of  all  existing  de- 
fects. If  the  owner  elects  to  have  it  sent  home,  he  shall  furnish 
four  home  cards,  noting  upon  them  existing  defects.  Cars  to  be 
returned  home  over  the  shortest  route.  Car  owners  responsible 
for  temporary  or  partial  repairs  necessary  to  make  car  safe  for 
movement.  JVhere  there  is  direct  connection  hetiveen  handling 
road  and  car  owner,  home  route  cards  are  not  required,  except 
in  cases  zchcre  if  is  necessary  to  make  temporary  or  partial  re- 
pairs. 

Of  flic  four  cards  furnished,  one  is  to  be  retained  by  the  for- 
zvarding  road,  one  for  manifesting  purposes  and  the  other  two  to 
be  attached  one  to  each  side  of  the  car.  The  cards  are  to  be  light 
green  in  color  and  of  the  form  shown  on  page  107.  They  shall 
be  printed  on  both  sides,  and  shall  be  filled  in  on  both  sides  with 
ink  or  black  indellible  pencil. 

Explanation :  There  is  a  good  deal  of  controversy  and  de- 
lav  in  sending  cars  home  on  home  route  cards  and  the  above  rec- 
ommendation is  made  with  a  view  of  eliminating  differences  of 
opinion  concerning  the  proper  method  of  handling. 

RULE  NO.  122. 

Fourth  paragraph  should  follow  the  first  sentence  of  first 
paragraph  and  be  inserted  after  the  word  "lines"  in  fourth  line. 

Explanation:  The  paragraph  is  misplaced  and  confuses 
meaning. 

Add  to  the  fourth  paragraph  the  following:  "Shipment  to 
be  made  to  the  point  designated  by  the  line  or  company  order- 
ing the  material." 

Explanation :     This  is  not  always  done  at  the  present  time. 
Page   98 — Form — Authority  for  Transfer  or  Adjustment   of   Lading. 

Line  to  be  added  to  left  of  "Inspector"  at  bottom  of  card  to 
provide  place  for  signature  of  Inspector. 

Page  99— Form— Defect  Card. 

Change  last  sentence  of  the  printed  note  to  read:  "Attach 
this  card  to  the  proper  designated  point  on  the  car." 

Explanation :  To  provide  for  the  change  made  in  Rule  No. 
14. 

o 

Prices  for  Labor  and  Material. 

As  stated  in  the  beginning  of  report  of  your  Committee, 
the  Circular  of  Inquiry  from  the  M.  C.  B.  Committee  on  Prices 
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for  Labor  and  Material  was  received  too  late  to  work  up  any 
detail  data  with  which  to  reply  to  this 'circular,  your  Commit- 
tee, however,  considered  the  circular  carefully  and  has  the  fol- 
lowing recommendations  to  make : 

RULE  NO.  98. 

Your  Committee  agrees  that  prices  for  axles  should  be  re- 
vised. 

RULE  NO.  101. 

Your  Committee  concurs  that  the  labor  allowance  of  24 
cents  per  hour  does  not  represent  labor  costs,  but  on  account 
of  lack  of  time  to  consider  subject  has  no  definite  recommenda- 
tions to  make. 

RULE  NO.  107. 

Your  Committee  would  suggest  voting  in  the  affirmative  as 
it  is  very  essential  that  the  hours  of  labor  for  the  various  items 
should  be  revised  and  recommends  that  it  be  done  on  the  basis 
outlined  in  the  beginning  of  this  report. 

Notes  "A"  to  "G"  under  this  rule  to  be  voted  as  follows : 
Note  "A" :     Carrier  iron  bolts,  increase  minimum  number 
from  3  to  5  for  uniform  charge.  \'ote — Yes. 

Note  "B" :     Draft  timber  bolts,  increase  minimum  number 
from  3  to  5  for  uniform  charge.  Vote — Yes. 

Suggestion  :  Combine  coupler  carrier  iron  bolts  that  pass 
through  draft  timbers  or  draft  arms  with  draft  timber 
bolts  and  charge  bolts  that  secure  carrier  iron  by  the 
piece. 
Note  "C" :  Center  pin  applied,  price  for  loaded  and  empty 
car  the  same.  A^ote — No. 

Note  "D" :     Changing  corner  iron  to  corner  band. 

Vote — Yes. 
Note  "E" :     Changing  method  of  charging  for  end  planks 
renewed  by  making  a  basis  charge  for  one  plank  and 
one  charge  for  each  additional  plank.  A'ote — Yes. 

Note  "F" :     Separate  prices  for  door  or  side  posts  and  cor- 
ner or  end  posts.  Vote — Yes. 
Note  "G" :    Price  for  removal  of  load  at  one  end  of  car. 

\^ote — Yes. 

RULE  NO.  109. 

Modify  Rule   109  so  that  coupler  carrier  iron  bolts   which 
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pass  through  draft  timbers  or  draft  arms  will  be  considered  as 
draft  bolts.  Same  as  recommended  by  your  Committee  in  body 
of  rules. 

RULE  NO.  116. 

Your  Committee  concurs  in  eliminating'  the  addition  of  I0% 

to  the  prices  for  bodies  of  cars  other  than  a  gondola  of  60,000 

pounds  capacity  and  over.  \'ote — Yes. 
Your  Committee  would  recommend  omitting  reference  to 
journal  size  in  the  paragraph  relating  to  $40.00  per  car  to  be 
added  to  value  of  car  bodies  when  equipped  with  metal  body 
bolsters. 

Metal  Sills. 

]\Iinimum  Depth  of  Depth  of  Sill  Less 

Sill  10  inches.  than  10  inches. 

Xo.     I $80  00  $60  00 

Xo.     2 100  00  80  00 

Xo.     3 80  00  60  00 

Xo.     4 80  00  60  00 

Xo.     5 70  00  50  00 

X'o.     6 80  00  60  00 

Xo.     7 80  00  60  GO 

Xo.     8 60  00  40  00 

Xo.     9 70  00  50  00 

Xo.  10 60  00  40  00 

Xo.  II 60  00  40  00 

Xo.  12 50  00  40  00 

X'^o.  13 60  00  40  00 

X'o.  14 40  GO  40  00 

*X'o.  15 60  GO  40  GO 

Xo.    16 40   GO  40   GO 

Xo.    17 50   GO  40   GO 

■-^^Xo.    18 70   GO  50   GO 

X'ote:     Items  X'os.  15  and  18. 

Built  up  structure,  minimum  depth  of  sill   10 
inches,  with  top  and  bottom  cover  plates  riveted 

and  steel  side  wing  bolsters S  80  go 

,  Built  up  structure,  minimum  depth  of  sill  12 
inches,  with  top  and  bottom  cover  plates  rivet- 
ed, without  steel  side  wing  bolsters lOO  go 
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Explanation :  The  above  corrections  were  made  with  the 
understanding  that  Figures  i  to  lo  inchisive  carry  with  them 
steel  center  sills  integral  with  bolster.  This  is  only  specified  for 
Figues  I,  6  and  j,  but  the  same  should  also  apply  to  the  other 
figures,  otherwise  no  provision  would  be  made  for  bolster.  Dia- 
gram 7  does  not  show  a  top  cover  plate,  but  the  wording  under 
the  figure  specifies  top  plate.  Apparently  these  sketches  were 
gotten  up  in  a  hurry  and  not  properly  covered. 

RULE  NO.  117. 

Your  Committee  has  not  had  the  opportunity  to  work  up 
this  data. 

RULE  NO.  118. 

Your  Committee  has  not  had  the  opportunity  to  work  up 
this  data. 

PAGE  36. 

Average  credit  price  for  wheels.  Your  Committee  would 
recommend  voting  Vote- Yes. 

PAGE  37. 

Settlement  price  for  steel  car  bodies,  when  destroyed,  on  a 
pound  basis  on  the  original  weight  of  car  body  when  built.  Your 
Committee  approves  this  recommendation.  Vote — Yes. 

In  concluding  this  report  your  Committee  desires  to  express 
to  the  Club  their  thanks  and  appreciation  for  the  arrangements 
and  entertainment  during  their  stay  in  Pittsburgh. 

C.  E.  BOYER, 

Penna.  Railroad  Lines  East  of  Pgh. 
G.  E.  CARSOX, 

iV.  Y.  C.  &  H.  R.  Railroad. 
S.  A.  CROMWELL, 

B.  &  O.  Railroad. 

F.  W.  DICKINSON. 

B.  &  L.  B.  Railroad. 

G.  N.  DOW, 

Xcii'  York  Central  Lines. 
W.  J.  KNOX. 

B.  R.  &  P.  Railroad. 
S.  LYNN, 

P.  &  L.  E.  Railroad. 
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F.  M.  McNULTY, 

Monongahcla  Connecting  R.  R. 
O.  J.  PARKS, 

P.  F.  W.  &  C.  Railwav. 
J.  B.  SWANN, 

P.  C.  C.  &  St.  L.  Railzvay. 
F.  H.  STARK, 

Montour  Railroad. 
R.  L.  KLEINE,  Chairman, 

Pcnna.  Railroad  Lines  East  of  Pgh. 
March  nth,  1913. 

Each  of  the  foregoing  rules  and  recommendations  were 
separately  considered  and  approved  without  discussion,  except 
the  following' : 

Combinations  of  Damages:    Rule  No.  42. 

MR.  G.  C.  WALTHER:  I  cannot  understand  the  neces- 
sity for  that  foot  note.  If  37,  38  and  39  were  eliminated  the 
coupler  combination  does  not  enter  into  the  combination  at  all, 
as  I  understand  it. 

MR.  KLEINE:  There  is  no  real  necessity  for  the  foot 
note,  except  in  an  explanatory  way.  The  committee  thought  it 
would  be  well  to  leave  it  in  for  the  present,  inasmuch  as  the 
coupler  has  always  entered  into  the  combination  and  it  is  simply 
to  clear  up  the  inspector's  mind  as  to  exactly  what  is  intended. 

PRESIDENT:  Is  there  any  objection  to  the  change  as 
suggested?     If  not,  we  will  proceed. 

All  Steel  and  All  Steel  Undcrframc  Cars:    Rule  No.  43. 
PRESIDENT :     Have  you  anything  to  say  on  that  rule,  ]\Ir. 
Stucki  ? 

MR.  A.  STUCKI :  I  think  it  would  be  better  to  say  one 
end  sill  instead  of  an  end  sill.     Isn't  that  the  meaning? 

]\IR.  KLEINE:  I  would  like  to  know  what  you  have  to 
say  about  the  proposed  rule  in  relation  to  culling  out  the  weak 
construction  cars  by  this  rule.  We  will  make  the  change  of  an 
to  one. 

MR.  STUCKI :  I  have  nothing  to  say.  I  think  it  is  well 
worked  out,  especially  since  it  takes  care  of  the  question  of  cor- 
rosion.    I  might  ask,  though,  whether  it  will  not  delay  the  game 
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where  you  have  to  get  permission  of  the  car  owner  before  going 
ahead  ? 

MR.  KLEINE:  It  does  delay  the  repairs  to  the  car.  But 
the  trouble  at  tlie  present  time  is  this :  The  Arbitration  Com- 
mittee has  ruled  on  certain  steel  cars,  which  under  the  present 
rules  are  treated  under  the  wooden  car  combination,  and  held 
the  delivering  company  or  the  handling  company  responsible  for 
damage  to  those  cars.  Since  that  time  those  very  cars  have 
been  ruled  off  some  of  the  railroads  on  account  of  their  weak 
structure,  showing  that  the  cars  were  not  strong  enough  to  stand 
ordinary  service.  They  are  buckling  out  at  the  sides,  and.  ac- 
cording to  the  Arbitration  Committee's  decision,  the  handling 
road  is  responsible  for  those  very  cars.  We  will  never  get  rid 
of  taking  up  certain  questions  with  the  car  owner,  and  we  feel 
that  repairs  should  be  made  to  steel  cars  up  to  two  center  sills 
and  one  end  sill,  without  obtaining  the  authority  of  the  car 
owner ;  in  other  words,  the  steel  car  should  be  able  to  withstand 
service  conditions  without  the  failure  of  two  center  sills  and  one 
end  sill.  If  it  fails,  we  feel  that  the  handling  road  should  have 
the  authority  to  go  ahead  and  repair  the  car  to  the  amount  spe- 
cified without  first  taking  it  up  with  the  car  owner.  Of  course, 
it  would  be  well  if  we  could  have  fixed,  cross-sectional  areas  and 
other  requirements  in  regard  to  strength.  But  I  feel  that  that 
is  a  step  in  advance.  We  have  an  M.  C.  B.  committee  now 
working  on  specifications  for  new  cars. 

J\IR.  STUCKI:  I  am  glad  to  hear  that  last  remark,  be- 
cause a  minimum  cross  section  is  most  essential  and  is  bound 
to  come.     If  we  do  not  do  it  now  we  will  have  to  later. 

PRESIDENT:  Is  there  any  objection  to  the  report  of  the 
Committee  as  read,  except  as  to  the  one  word  which  has  been 
changed?    If  not.  we  will  proceed. 

Rule  No.  57. 

MR.  WALTHER :  There  is  one  item  in  the  fifth  line  where 
it  says  "leaky  pipe  or  pipe  fittings,  account  of  rust  or  seams," 
and  the  next  is  "broken  pipe  or  pipe  fittings."  Does  that  take  in 
all  the  broken  pipe  and  pipe  fittings  regardless  of  rust  or  seams? 

MR.  KLEINE :  All  broken  pipe  and  pipe  fittings  that  have 
not  been  damaged  by  unfair  usage.  It  is  very  hard  at  the  pres- 
net  time,   as  you   know,   to  differentiate  between  pipe  that  has 
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been  broken  due  to  rust  and  where  the  tliread  has  been  cut  off 
to  one  side  and  it  breaks  throuijh  on  that  account,  and  for  that 
reason  the  Committee  thought  it  woukl  be  well  to  place  it 
under  Owners'  Responsibility  and  get  out  some  of  the  leaks  in 
our  present  train  lines. 

MR.  WALTHER:  I  only  raised  the  question  because  in 
the  paragraph  above  it  says  rust  or  seams  in  reference  to  leakv 
pipes,  and  makes  no  mention  of  the  rust  or  seams  in  the  broken 
pipe.     That  is  what  I  was  trying  to  get  at. 

^IR.  KLEIXE:  We  added  the  broken  pipe  in  addition  to 
the  leaky  pipe  due  to  rust  and  seams  so  as  to  clearly  define 
owner's  responsibility  for  both  rusty  pipe  and  broken  pipe ; 
if  it  is  damaged  by  unfair  usage  that  is  another  matter. 

(Xotc  Changes  in  prices  of  metal  sills  in  Rule  Xo.  ii6.) 
PRESIDENT :  Are  there  any  questions  to  be  asked  or 
suggestions  or  amendments  to  be  offered  in  relation  to  any  of 
the  rules  not  covered  by  the  Committee?  If  so.  we  would  be 
glad  to  hear  from  them  now.  Or  are  there  any  questions  to  be 
asked  by  any  one  relative  to  the  report  of  the  Committee  as  pre- 
sented? If  not.  I  will  entertain  a  motion  to  adopt  the  report 
of  the  Committee  as  a  whole,  and  the  recommendations  therein 
contained. 

MR.  STUCKI :  This  is  the  most  harmonious  meeting  I 
ever  experienced.  'Sir.  Kleine  and  his  Committee  must  be  mind- 
readers,  or  else  the  Club  has  a  great  deal  of  confidence  in 
them. 

PRESIDEXT :  You  will  observe  in  the  notice  of  this 
meeting  that  a  discussion  will  be  brought  up  on  the  feasibility 
of  welding  truck  bolsters,  truck  sides  and  other  car  castings. 
Some  of  the  gentlemen  whom  we  expected  to  be  here  are  not 
present,  but  if  there  is  anyone  who  will  speak  on  this  subject,  we 
will  be  glad  to  hear  him  now. 

MR.  McFEATTERS  :    How  about  Mr.  Stucki  ? 

MR.  A.  STUCKI:  I  do  not  like  to  talk  so  often  and  say 
so  little.  But  in  regard  to  welding :  With  the  oxy-acetylene 
flame  the  most  important  point  is  to  decide  whether  or  not  to 
use  this  process.  In  a  great  many  cases  it  makes  a  most  excel- 
lent job;  in  other  cases  it  should  not  be  tolerated.     If  we  have 
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bolsters  or  any  other  castings  with  unrmportant  imperfections, 
the  oxy-acetylene  or  electricity  will  enable  us  to  weld  such 
places  and  fill  imperfections,  so  that  the  casting  is  fully  as  ef- 
fective as  if  it  had  been  cast  completely  in  the  first  place.  But 
when  we  come  to  weld  dangerous  places,  where  the  material  is 
strained  to  a  maximum,  welding  by  electricity,  oxy-acetylene  or 
thermit  is  a  dangerous  proposition. 

It  is  really  not  a  welding  but  a  fusing  of  the  metals,  where- 
by we  are  changing  the  structure  of  the  original  material  near 
the  weld.  Of  course,  often  a  great  deal  of  time  and  money  can 
be  saved  in  making  a  local  "weld"  without  dismantling.  Such 
jobs,  however,  come  usually  under  the  head  of  temporary  re- 
pairs. Again,  if  a  part  is  subjected  to  high  tension,  say  a 
brake  rod  as  an  extrenie  case,  nobody  would  think  of  welding  it 
by  that  process. 

AIR.  F.  H.  STARK  :  We  all  recognize  Mr.  Stucki  as  being 
authority  on  almost  everything,  but  I  would  like  to  ask  him  why 
it  would  not  be  permissible  to  weld  a  brake  rod  if  we  add  enough 
additional  material,  increasing  it  over  the  original  diameter  of 
the  bar,  and  then  drawing  it  out,  whether  that  would  not  be  just 
as  strong  a  weld  as  one  made  by  the  old-fashioned  way.  We 
sometimes  get  a  false  notion  that  a  pair  of  shoes  made  by  hand 
is  better  than  one  sewed  on  a  machine,  but  that  is  not  true.  The 
practice  of  welding  by  electricity  and  acetylene  has  developed 
very  rapidly  within  the  last  two  years.  The  competition  is  so 
keen  that  prices  are  going  down  by  leaps  and  bounds,  so  that  a 
company  recently  organized  have  proposed  to  put  in  a  plant  for 
nothing,  so  that  everyone  will  be  able  to  have  facilities  for  weld- 
ing, and  there  is  no  question  that  it  is  going  to  result  in  great 
saving,  especially  in  connection  with  boiler  work.  Repairs  can 
be  made  in  a  few  hours  that  ordinarily  would  cost  scores  of  dol- 
lars. 

AIR.  STUCKI :  I  think  Air.  Stark  has  answered  the  ques- 
tion himself.  Welding  a  rod  and  adding  material  and  s wedging 
it  down  is  all  right,  because  the  material  is  being  worked  just 
the  same  as  with  the  old-fashioned  weld.  I  had  reference  to 
electric  or  oxy-acetylene  welding  alone,  without  working  the  ma- 
terial afterwards.  In  regard  to  the  cost  of  appliance  for  doing 
the  work,  we  may  get  it  for  nearly  nothing,  but  we  pay  for  the 
acetylene  or  the  prestolite  possibly  2^c,  while  if  we  could  install 
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a  plant,  we  could  make  it  possibly  for  .8c.     That  is  where  the 
other  fellow  makes  his  money,  so  he  does  not  suffer 

PRESIDENT :  Air.  A.  W.  Whiteford,  Mechanical  F.no-ineer 
for  the  Oxweld  R.  R.  Service  Co.,  is  here  at  our  invitation,  and 
we  would  like  to  hear  from  him. 

AIR.  WHITEFORD:  Air.  President  and  Gentlemen— I 
am  ver}-  sorry  I  arrived  so  late,  as  I  would  much  rather  have 
been  here  from  the  beginning  of  the  meeting,  but  on  account  of 
the  high  water  we  have  been  about  twenty-eight  hours  getting 
here  from  r)uffalo,  so  I  will  have  to  ask  you  to  overlook  us  this 
time,  and  we  will  try  and  do  better  in  the  future.  I  have  never 
before  had  the  pleasure  of  meeting  with  The  Railway  Club  of 
Pittsburgh,  although  I  have  often  heard  of  you  and  have  often 
read  over  your  proceedings. 

I  have  come  here  in  response  to  an  invitation  from  your  Sec- 
retary to  say  what  I  can  in  regard  to  the  welding  up  of  broken 
car  castings,  side  frame  bolsters,  etc.,  by  the  oxy-acetylene  pro- 
cess. I  am  an  ex-railroad  man  myself,  but  am  now  connected 
with  the  Oxweld  R.  R.  Service  Co.,  and  as  we  are  very  much 
interested  at  present  in  all  kinds  of  oxy-acetylene  work,  I  thought 
I  might  be  able  to  tell  you  some  few  things  of  interest,  or  per- 
haps answer  a  few  questions  in  regard  to  the  application  of  this 
process  to  car  work. 

To  begin  with,  I  want  to  say  first  of  all  that  there  is  noth- 
ing hidden  or  mysterious  about  the  art  of  working  metals  with 
oxv-acetylene.  The  science  of  autogoneous  welding  is  not  a 
vague  indefinite  something  that  hovers  around  here  and  there  in 
various  stages  of  undefinable  haziness,  bestowing  its  favors  only 
when  and  where  it  would  seem  to  choose.  It  is,  in  fact,  very 
simple  to  understand  and  quite  easy  to  apply.  Even  in  the  full- 
ness of  its  development,  however,  it  must  not  be  imagined  that 
its  power  is  unlimited.  It  is  no  Aladdin's  Lamp,  that  smooths 
out  all  the  rough  spots  by  the  simple  fact  of  its  possession.  We 
cannot  take  a  torch,  as  some  overly  enthusiastic  salesmen  might 
try  to  make  us  believe,  wave  it  through  the  air  like  a  magic  wand 
and  then  see  all  our  trials  and  troubles  disappear.  Far  from  it. 
The  oxy-acetylene  process,  as  it  appeals  to  me,  is  nothing  more 
or  less  than  an  improved  method  of  doing  certain  kinds  of  work 
with  which  we  have  long  been  familiar. 

The  simple  possession  of  a  tool  does  not  mean  its  successful 
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operation.  With  an\-  kind  of  a  tool  we  have  to  use  our  brains 
and  our  judgement  and  our  mechanical  ingenuity,  or  else  the  tool 
will  not  fill  the  requirements  for  which  it  was  designed.  You 
may  have  the  finest  lathe  in  the  world,  but  }ou  covdd  never  make 
a  fit  on  it,  if  the  workman  who  was  running  it  did  not  understand 
how  to  use  a  pair  of  calipers. 

Oxy-acetylene  outfits  are  valuable  adjuncts  to  any  shop  or 
car  yard.  In  fact,  they  are  rapidly  becoming  almost  indispens- 
able. It  is  getting  to  be  nearly  impossible  in  many  places  to  get 
along  without  them,  and  }  et  they  are  nothing  more  nor  less  than 
a  handy,  convenient,  flexible  tool,  whereby  certain  kinds  and 
classes  of  Avork  can  be  done  quicker  and  cheaper  and  more  ef- 
ficiently than  previous  practices  have  made  possible. 

The  original  beginning  of  the  process  we  owe  to  the  French 
or  the  Belgians.  The  successful  development  of  the  art  we  owe 
to  the  Germans.  Like  many  other  things,  its  development  has 
been  a  sort  of  an  evolution.  Oxy-hydric  blow  pipes  have  been 
used  by  chemists  practically  since  chemistry  first  became  a 
science.  This  was  the  original  forerunner  of  the  oxy-acetylene 
burner.  Acetylene  gas  was  known  as  long  ago  as  1836,  and  oxy- 
gen has  been  known  as  a  life-giving  element  for  generations. 

The  success  of  the  art  has  rested  almost  entirely  on  the  de- 
velopment of  its  application  to  practical  work.  The  oxygen 
that  the  chemists  knew  originally  was  expensive  and  hard  to  get. 
The  same  was  true  of  acetylene.  It  was  as  late  as  1892  before 
acetvlene  gas  was  really  a  commercial  possibility.  As  we  know 
it  todav,  it  is  made  from  calcium  carbide  and  water.  Calcium 
carbide  is  the  metal  found  in  lime  rock  united  in  proper  propor- 
tions with  a  low  ash  coke,  and  this  combination  is  made  possible 
bv  means  of  the  modern  electric  furnace. 

Oxygen  can  be  produced  in  various  ways.  The  proper  com- 
bination of  scrap  iron  and  sulphuric  or  nitric  acid  will  produce 
some  of  it.  It  can  be  bleached  out  in  a  retort  if  the  proper  com- 
bination of  potassium  chlorate  and  dioxide  of  manganese  are 
first  thrown  together.  It  can  be  taken  from  water  by  means  of 
an  electric  current,  or  it  can  be  taken  directly  out  of  the  air  by 
what  is  known  as  the  Linde  process.  With  the  proper  combina- 
tion of  these  two  gases  in  a  blow  pipe  or  burner,  it  is  possible  to 
create  a  flame  with  a  temperature  of  about  7000  degrees  of  heat. 
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This  will  melt  any  known  metallic  substance  or  any  combination 
of  metallic  substances  and  cause  them  to  flow  together. 

Cutting  metal  by  the  oxy-acetylenc  process  consists  in  apply- 
ing a  jet  of  pure  oxygen  directly  to  the  point  where  the  separa- 
tion is  to  take  place.  This  jet  varies  in  volume  and  pressure  in 
accordance  with  the  thickness  of  the  metal  to  be  cut  and  it  is 
in  all  cases  surrounded  with  or  accompanied  by  a  pre-heating 
flame,  which  consists  of  a  properly  mixed  jet  of  oxygen  and 
acetylene,  the  object  of  this  pre-heating  flame  being  to  soften  the 
metal  and  thereby  aid  the  oxygen  in  its  work. 

Oxy-acetylene  z^'cldiiig  consists  in  the  flowing  together  or 
the  building  up  together  of  the  basic  properties  of  the  metal  which 
is  being  worked  on.  The  success  of  a  weld  depends  on  several 
things,  among  which  are  the  cleanliness  of  the  pre-heating  gas. 
[Most  of  all.  however,  and  above  all  the  rest,  is  the  skill  of  the 
operator  and  his  knowledge  of  metals.  If  the  operator  under- 
stands what  he  is  doing,  it  is  almost  impossible  to  fail.  Special 
designs  or  types  of  torches  have  nothing  to  do  with  the  making 
or  the  failure  of  a  weld.  They  are  simply  an  arrangement  put 
in  the  hands  of  the  operator  for  the  applying  of  the  heat. 

The  amount  of  time  taken,  the  amount  of  gas  used,  the  cost, 
and  the  general  service  of  the  work  may  vary,  of  course,  with 
the  tvpe  and  design  of  the  torch,  as  the  pressure  at  which  the  gas 
is  applied  and  various  other  features  that  go  into  some  of  the 
technical  points  of  the  art.  have  a  bearing  on  these  features,  but 
the  fact  as  to  whether  or  not  a  weld  holds  or  fails  depends  ort 
the  operator  just  as  much  as  the  fit  of  a  nut  on  a  bolt  depends  on 
the  man  who  pulls  it  up  or  the  clinching  of  a  nail  depends  on 
the  man  who  drives  it.  It  doesn't  change  the  nail  any  nor  the 
wood  that  it  enters,  but  it  often  makes  a  difference  as  to  who 
swings  the  hammer,  or  rather  how  the  hammer  is  swung.  The 
make  of  the  nail  and  the  holding  power  of  the  wood  are  other 
and  entirely  separate  features. 

In  oxy-acetylene  welding  the  skill  and  ability  of  the  operator 
depends  on  his  knowledge,  because,  as  I  said  a  moment  ago,  he 
has  in  the  torch  only  the  means  of  applying  the  heat.  With  the 
oxy-acetylene  flame  he  works  the  material  into  a  running  state 
exactly  as  though  it  were  in  a  retort,  and  then  builds  into  that 
flowing  mass  the  necessary  elements  that  are  required  to  fill  in 
where  the  crack  or  break  may  be.     If  he  gets  the  flow  absolutely 
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tmiform  between  the  metal  he  is  applying  and  the  metal  to  which 
it  is  being  applied,  he  cannot  fail  to  make  a  weld.  He  will  fail, 
however,  if  he  has  the  body  heated  to  a  different  temperature 
from  the  metal  he  is  filling  into  it,  or  vice  versa.  It  is  not  a  cast- 
ing process,  it  is  not  a  soldering  process,  it  is  not  a  brazing  pro- 
cess, it  is  not  a  building-over  process.  It  is  an  actual  flowing  to- 
gether of  the  basic  elements  of  the  materials  on  which  the  work 
is  being  done.  If  it  is  cast  iron  that  is  being  worked,  there  are 
certain  rules  to  observe  in  regard  to  the  heating,  in  regard  to  the 
method  of  application  and  to  the  cooling-off  process  after  it  is 
applied.  There  are  different  things  to  watch  if  it  is  a  steel  cast- 
ing. There  are  still  different  things  to  watch  if  it  is  a  boiler  plate, 
or  a  piece  of  aluminum,  or  a  piece  of  bell  metal,  or  whatever  it 
happens  to  be.  In  any  or  all  of  them,  however,  a  failure  is  usual- 
ly due  to  the  fact  that  it  was  not  properly  handled  when  being 
worked. 

I  am  a  Pennsylvanian  born  and  bred,  and  may  be  patriotic 
enough  not  to  want  to  admit  it,  but  from  all  we  can  learn  we 
seem  to  be  about  six  or  seven  years  behind  the  Germans  in  oxy- 
acetylene  welding.  We  find  on  the  other  side  that  the  develop- 
ment of  the  art  has  reached  such  a  state  that  the  German  govern- 
ment has  organized  special  departments  in  institutions  of  learn- 
ing similar  to  our  State  schools,  where  the  art  is  taught.  There 
are,  in  fact,  entire  trades  in  Germany  that  do  practically  all  their 
work  with  oxy-acetylene  equipment.  They  are  in  some  cases  over 
there  using  pipe  about  half  the  thickness  we  are  using  in  Amer- 
ica, because  they  do  away  with  the  threading.  They  use  pipe 
which  is  the  thickness  of  our  pipe  at  the  base  of  the  thread  and 
weld  the  pipe  together.  It  is  just  as  strong  and  more  flexible. 
The  Railway  Age-Gazette  of  March  14th  has  an  interesting  ar- 
ticle on  this  phase  of  the  subejct. 

When  I  was  in  the  railroad  business,  about  six  years  ago,  I 
read  an  article  or  two  on  oxy-acetylene  welding,  and  I  took  it 
tip  with  our  superintendent  of  motive  power  and  asked  permis- 
sion to  go  into  it,  and  he  told  me  to  get  all  the  information  I 
could.  Information  in  this  line  was  pretty  scarce  in  these 
days,  but  after  about  two  years  of  investigation,  and  backed  up 
with  all  the  information  I  could  gather,  I  was  allowed  to  get  an 
oxy-acetylene  plant.  We  obtained  a  portable  plant  and  put  it  in 
the  shop  and  in  time  we  did  quite  an  amount  of  work  there.    That 

180 


plant  is  still  in  existence  in  that  shop,  and  I  do  not  think  they 
would  give  it  up  if  they  could  not  replace  it.  In  the  car  work 
they  never  think  of  scrapping  a  Bettendorf  or  an  Andrews  truck 
frame,  no  matter  how  bad  the  crack  is,  and  as  far  as  I  know 
they  have  never  lost  one  of  them.  They  had  one  lot  of  125  draw 
liars  fractured,  cracked  and  broken,  and  they  restored  them  and 
put  them  in  service,  and  I  know  of  some  that  have  been  in  serv- 
ice over  16  months.  These  are  just  samples  of  what  they  are 
doing  which  runs  through  my  mind.  I  was  fortunate  enough 
on  my  way  down  here  to  run  into  a  man  who  is  foreman  of  the 
shop  where  I  used  to  be,  and  I  brought  him  down  with  me.  and 
he  may  be  able  to  tell  you  more  about  the  oxy-acet}-lene  work 
and  what  they  are  doing  there  now  than  I  can,  and  coming  from 
a  railroad  man,  it  may  be  a  little  more  direct.  I  have  a  number 
of  pictures  and  photographs  here,  and  if  there  is  anything  I  can 
tell  you  about  the  process,  or  any  question  I  can  answer,  I  would 
be  glad  to  do  it. 

]\IR.  K.  \\'.  RUXSER:  How  about  welding  high  carbon 
steel?  We  had  considerable  experience  trying  to  join  together 
pieces  of  high  carbon  steel,  and  while  the  weld  will  hold  all  right, 
they  will  break  about  two  or  three  inches  from  the  weld.  It  was 
about  100  carbon  steel. 

MR.  WHITEFORD :  I  would  not  be  able  to  tell  you  defi- 
nitely anvthing  in  regard  to  welding  high  speed  tool  steel,  as  I 
have  never  personally  seen  any  tool  steel  work  done  with  this 
process.  In  the  class  of  steel  which  is  used  in  machinery,  how- 
ever, I  have  seen  considerable  work.  Take  a  slotter  bar,  for  in- 
stance, which  you  know  gets  quite  a  severe  shock  in  service.  I 
know  of  one  that  was  broken  into  four  pices  and  four  welds  made 
in  it  and  that  is  running  now  over  two  years.  I  can  take  you 
to  another  shop  where  there  was  a  large  punch  having  a  gear 
wheel  about  14"  in  diameter  that  broke  into  three  pieces  and  that 
meant  the  entire  shop  out  of  commission  for  about  three  weeks 
if  they  could  not  replace  it.  They  built  up  the  broken  gears  and 
the  punch  is  running  today  and  has  been  in  service  for  over  a 
year.  These  are  simply  incidents  to  show  that  if  the  operation  is 
properly  done  it  will  restore  practically  the  original  strength  to 
the  broken  article,  and  if  you  build  it  up  enough  you  can  get  the 
strength  above  what  it  was  originally.  There  is  almost  no  chance 
for  failure,  except  through  the  fault  of  the  operator.     I  can  take 
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you  to  another  place  where  they  took  out  a  locomotive  with  a 
returned  set  of  tires  which  were  down  to  the  shop  limit.  It  was 
a  frosty  mt)rnin_<2;.  and  they  skidded  ahout  six  flat  spots  on  those 
steel  tires.  This  meant,  as  a  usual  thing,  a  new  set  of  tires,  cost- 
ing about  $250.  With  the  oxy-acetylene  they  built  up  the  spots 
on  those  tires,  and  when  I  saw  that  engine  it  had  been  running 
the  third  month  and  was  as  good  as  ever.  The  chemical  or  tech- 
nical points  as  to  the  action  of  oxy-acetylene  on  high  carbon  steel 
I  cannot  answer,  because  I  have  never  personally  seen  any  of  that 
work  done,  but  I  have  seen  the  jobs  done  which  I  have  men- 
tioned. 

AIR.  RUNSER:  Well,  they  did  not  get  the  catch  of  it.  The 
oxvgen  thev  claimed  would  take  the  carbon  out  of. the  steel  and 
bring  it  down  and  would  not  hold  in  hardening  it. 

MR.  S.  LYNN  :  I  would  like  to  ask  the  speaker  about  what 
number  of  frames  he  has  welded,  and  whether  he  has  had  any 
failures  in  welded  frames.  We  have  had  some  little  experience 
and  the  manufacturer  takes  the  broken  frames  and  replaces  them 
with  new  frames  within  a  certain  limited  time,  that  is,  provided 
frames  fail  within  a  limited  time.  In  talking  with  different  steel 
manufacturers,  I  understand  they  do  not  favor  a  weld  in  cast 
steel  frames  for  the  reason  that  the  failure  was  evidently  due  to 
improper  design,  and  if  it  was  too  weak  originally,  the  welding 
process  would  not  make  the  frame  stronger.  If  they  are  right 
in  their  argument,  unless  you  reinforce  the  frame,  I  cannot  see 
that  we  are  going  to  make  it  any  better  by  welding  it,  and  I  would 
like  to  know  from  the  speaker  what  number  of  frames  have  been 
welded  and  whether  he  has  any  knowledge  of  any  failures  on  the 
repaired  frames. 

MR.  WHITEFORD:  There  is  no  doubt  that  if  a  steel 
casting  or  any  other  part  of  your  equipment  is  wrong  in  design, 
welding  would  not  do  away  with  the  trouble  due  to  faulty  design. 
We  have  found  in  large  casting  work  that  some  of  the  cracks 
w^ere  evidently  due  to  shrinkage  cracks,  and  if  these  cracks  are 
built  up  bv  this  process,  you  have,  of  course,  a  stronger  article 
than  vou  had  in  the  first  place,  because  the  strains  have  read- 
justed themselves  and  new  material  is  applied.  I  have  had  more 
experience  with  Bettendorf  frames  than  with  Andrews,  and  no 
matter  how  badly  they  may  have  been  damaged,  when  restored 
by  the  oxy-acetylene  process  it  was  always  successful  and  many 
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of  tlicni  liave  been  in  service  ever  since.  Draw  l)ars.  too,  which 
I  spoke  about  a  nionicnt  ago  and  wliich  are  fairl\  heavv  and  see 
rough  service.  1  have  known  to  run  for  many  months  after  being 
wekled. 

MR.  KkKl.XK:  .May  1  ask  what  part  oi  the  draw  l)ar  was 
wekled,  cracks  in  the  face  ? 

MR.  WHITEFORD:  Cracks  on  top.  cracks  on  tlie  side, 
in  fact,  cracks  anywhere  around  an\-  part  of  the  draw  bar.  I 
have  seen  them  wekled  across  the  top  and  down  on  the  sides, 
and  in  other  places,  some  open  on  the  sides  and  some  on  top, 
wherever  the  fracture  happened  to  be.  It  makes  very  little  dif- 
ference what  part  of  the  draw  bar  it  is. 

MR.  KLEIXE:  I  suppose  you  know  that  about  65%  of 
draw  bar  failures  are  in  the  face  of  the  coupler.  The  face  opens 
up  anywhere  from  a  mere  crack  to  J^g". 

AIR.  WHITEFORD:  Yes,  I  understand,  and  that  is  one 
place  where  the  oxy-acetylene  process  is  superior  to  anv  other 
known  process.  You  can  cut  out  the  bad  part.  With  the  electric 
process,  for  instance,  you  could  only  fill  up.  but  with  this  pro- 
cess you  can  cut  it  out  any  way  you  please  and  flow  the  new 
metal  in  any  wa}-  you  want  it.  That  is  one  great  advantage  of 
this  process,  its  flexibility.  Another  thing  about  some  of  the 
draw  bar  work,  you  can  weld  them  in  position  right  on  the  car, 
without  the  cost  of  removing  and  replacing. 

AIR.  KLEIXE:  I  think  it  would  be  interesting  if  the  gen- 
tleman would  explain  the  difference  between  electric  welding 
and  the  oxy-acetylene  process,  especially  what  basic  metal  is 
used. 

AIR.  WHITEFORD :  That  would  be  too  big  a  subject  and 
would  take  entirely  too  long  at  this  particular  time,  but  I  will 
say  what  I  can  on  this.  I  am  not  a  steel  expert  nor  a  graduate 
metallurgist,  but  the  basic  formation  of  all  steel  or  iron,  as  I  un- 
derstand it.  is  the  original  pig.  The  filler  which  we  use  is  the 
purest  kind  of  Swedish  iron  or  the  nearest  to  the  pure  pig  that 
we  can  get,  and  we  attempt  to  build  into  the  material  the  basic 
properties  which  would  be  required  the  same  as  it  would  when 
being  worked  in  the  original  furnace.  And  here  is  the  difference 
as  I  see  it :  The  flexibility  of  the  flame  of  the  torch,  as  compared 
to  an  electric  arch,  is  such  that  it  allows  you  to  get  that  heat 
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more  nearl}-  uniform  in  all  quarters  and  around  all  parts  of  the 
piece  which  is  being-  worked.  The  heat  source  is,  in  other  words, 
much  freer  in  its  action,  more  easily  controlled,  and  easier  to 
handle  from  point  to  point. 

MR.  T.  J.  BORIXG:  When  you  weld  up  these  knuckles, 
do  you  have  a  mold  to  restrict  the  flow  of  the  metal,  or  do  you 
increase  the  size  of  the  material  without  the  contour  lines  ? 

MR.  WHITEFORD :  Xo,  w^e  work  right  on  the  piece  di- 
rectly ;  we  do  not  need  any  molds,  or  at  least  we  have  not  on  any 
that  I  have  ever  seen. 

j\IR.  STUCKI :  I  notice  in  the  collection  of  photographs 
just  passed  around  many  excellent  examples  of  how  the  oxy- 
acetylene  can  be  used  to  advantage,  but  there  are  also  three 
cases  where  I  would  say  that  the  process  should  not  have  been 
applied. 

In  the  first  place,  the  broken  brake  jaw  filled  in,  as  shown, 
does  not  hold  under  extreme  pressure.  We  tried  a  great  num- 
ber of  times  to  weld  defective  lugs  on  steel  castings  in  a  similar 
way,  but  finally  gave  it  up. 

IvIR.  WHITEFORD :  It  evidently  must  have  been  funda- 
mentally wrong  in  design. 

MR.  STUCKI :  It  could  not  have  been  a  wrong  design, 
because  the  lugs  hold  in  solid  steel. 

Secondly,  I  am  doubtful  whether  the  filling  on  the  face  of 
the  knuckle  will  last  any  length  of  time,  especially  if  the  filling 
is  made  with  soft  Swedish  iron. 

Thirdly,  I  noticed  some  bolsters  welded  near  the  center  al- 
most all  the  way  up,  starting  from  the  bottom,  or  tension  mem- 
ber. Here  two  mistakes  have  been  made  ;  first,  the  foundry  did 
not  take  care  of  the  shrinkage  properly,  and  that  the  damage 
was  covered  up  by  welding,  which  should  not  have  been  tolerated 
at  that  place. 

MR.  WHITEFORD:  So  far  as  the  knuckle  face  is  con- 
t:erned,  I  have  seen  teeth  welded  on  to  saw  blades  for  sawing 
stone  that  increased  the  life  of  the  saw  blade  over  half.  On  the 
face  of  the  knuckle  you  could  so  regulate  the  application  that 
you  could  make  it  harder  than  the  original  surface.  You  could 
put  in  a  mixture  that  would  chill.  It  all  depends  on  the  mixture. 
I    remember    one    case    where    they    welded    up    22    locomotive 
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valves  and  onlv  lost  two  of  them.  The}-  also  welded  iij)  ten 
cracked  compound  cylinders,  and  only  lost  four.  To  insure  suc- 
cess with  cast  iron,  great  care  must  be  exercised  in  the  way  it 
is  handled  while  being  welded  and  the  manner  in  which  it  is  al- 
lowed to  cool  off  afterward. 

A  \X)ICE:  What  should  the  operator  do  to  prevent  break- 
ing' the  cylinder? 

AIR.  WHITEFORD:  In  the  first  place,  he  should  keep  the 
crack  horizontal  while  he  is  working  on  it.  He  ought  to  be  sure 
he  knows  how  it  is  heated  and  how  it  is  to  be  cooled  off  after. 
It  ought  to  be  bricked  up  in  a  furnace  or  buried  in  heavy  asbes- 
tos, so  that  the  heat  would  leave  it  slowly  and  gradually. 

MR.  STARK  :    How  about  the  flanges  of  a  flue  sheet  ? 

MR.  WHITEFORD :  I  have  seen  one  42"  long  on  a  pusher 
engine  that  was  welded  over  a  year  and  a  half  ago,  and  it  lasted 
about  a  year.  I  think  the  day  is  coming,  perhaps,  when  new 
sheets  will  be  welded  in  without  rivets.  This  question  of  cracked 
boiler  sheets,  however,  I  consider  an  unsettled  one. 

MR.  STARK :  W^e  had  one  of  the  best  men  in  the  country 
do  it.  It  did  not  fail  where  the  new  material  was  put  in,  but 
failed  just  adjacent  to  it. 

MR.  WHITEFORD :  There  was  evidently  something  wrong 
with  the  material  in  the  first  place  to  cause  it  to  crack,  and  it  is 
very  qtiestionable  anyhow  whether  or  not  a  long  vertical  crack 
can  be  successfully  welded.  It  is,  in  fact,  open  to  argument 
whether  boiler  cracks  of  any  kind  should  be  welded  in  certain 
sections  of  the  fire-box  or  boiler. 

MR.  STARK :  Has  the  Government  approved  of  it  in  con- 
nection with  marine  boilers  ? 

MR.  WHITEFORD:  I  have  no  definite  information  of 
any  kind  on  this  at  present,  but  they  have  not  condemned  it  as 
far  as  I  know.  They  are,  I  believe,  gathering  up  information  on 
that  line  now. 

MR.  STARK  :    Are  you  welding  end  flues  in  boilers  ? 

MR.  WHITEFORD :  I  do  not  very  strongly  advocate  the 
welding  of  flues  at  this  stage  of  the  game,  unless  you  have  a  spe- 
cially experienced  operator.  There  is  not  the  least  doubt  in  my 
mind,  however,  that  it  can  be  done,  and  quite  successfully. 
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PRESIDEXT:  A\'e  would  like  to  hear  from  Mr.  Thomas 
Lewis.  General  Foreman  of  the  Lehigh  \'alley  Railroad  Shops, 
at  Sayre.  Pa. 

AIR.  LEWIS:  Air.  President  and  members  of  The  Railway 
Club  of  Pittsburgh,  I  wish  to  thank  you  for  this  privilege  of 
speaking  a  few  words  before  this  Club  on  the  subject  of  "Acety- 
lene Welding."  This  is,  I  am  very  sure,  a  subject  of  very  great 
interest  to  every  man  engaged  in  railway  repair  work,  whether 
it  be  on  cars  or  locomotives. 

About  two  \ears  ago  our  company  purchased  a  portable 
acetylene  welding  and  cutting  outfit.  As  the  operating  of  this 
machine  was  entirely  new  to  every  man  in  our  shop,  an  instructor 
was  sent  to  us  to  instruct  our  employees.  This  instructor  re- 
mained with  us  about  one  week,  and  since  that  time  we  have 
matle  our  own  progress,  constantly  adding  to  our  list  of  jobs  to 
be  done. 

The  first  department  to  get  the  benefit  of  welding  or  cutting 
bv  this  process  was  the  boiler  shop.  First  it  was  a  small  crack 
in  a  locomotive  fire-box  that  required  welding ;  after  that  a  patch  ; 
then  half  side  sheets  in  the  fire-box,  which  have  proven  very 
satisfactory,  even  better  than  the  half  side  sheets  that  were  for- 
merlv  riveted.  Xow  we  are  contemplating  welding  the  entire 
fire-box.  so  that  all  seams  and  rivets  can  be  eliminated  from  the 
fire-box. 

The  work  has  also  extended  throughout  the  machine  shop,  in 
welding  gears  and  small  parts  in  connection  with  the  motion  work. 
Hundreds  of  dollars  have  been  saved  in  repairs  to  slotting  and 
planing  machines.  Car  repairs  have  been  made  by  this  process 
bevond  our  expectations;  many  Hettendorf  truck  side  frames 
have  been  reclaimed.  Also  repairs  have  been  made  to  the  An- 
drews truck  frames.  Only  the  day  before  yesterday  the  fore- 
man of  the  car  shops  sent  in  a  lot  of  Bettendorf  truck  side  frame.'T 
to  be  straightened.  One  of  these  frames  was  broke  in  two 
places  and  had  to  be  welded.  In  fact,  we  have  reached  the  point 
where  this  one  machine  is  entirely  inadequate  to  meet  more  than 
25%  of  the  jobs  that  could  be  done  with  it. 

Our  method  of  doing  this  work  is  by  placing  a  mechanic, 
at  full  mechanic's  wages,  to  operate  the  machine  ;  th.-n  have  the 
part  to  be  welded  properly  prepared  by  having  all  rust  and  dirt 
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removed.     The  operator  will  soon  learn  how  to  make  his  allow- 
ances for  expansion  and  contraction. 

Gentlemen,  as  the  time  is  late  and  not  wishinj^-  to  proceed 
an\-  fnrther  at  this  time,  1  thank  you  for  your  attention. 

AIR.  McFEATTERS :  1  would  move  that  the  Club  extend 
a  vote  of  thanks  to  the  Committee  on  Revision  of  Master  Car 
Builders'  Rules  of  Interchang'e  for  the  work  they  have  done  for 
the  Club.  And  also  to  Mr.  White  ford  for  the  information  oiven 
us  in  connection  with  the  subject  of  welding'. 

The  motion  was  duly  put  to  vote  and  carried. 

ON  MOTION,  Adjourned. 

G  Secretary. 


187 


eSTABLISHEO 
1891 


EDWARD  KERR,  President 


lAimiif  mn  (o. 


Brass  juid  Bronze  (dstiojs  of  [yef|  De5(nplioo. 

[o;ine  km  dnd  (iir  Journiil  Beario^s  i  ]0\\i 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Pod  Brasses. 
Higii  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  JANNEY  "X"  COUPLER 

The  latest  development  of    he 

M.  C.  B.  Coupler 

Has 

"Lock- 
to- 
the- 
Lock", 

••Lock  Set"  and  "Knuckle-Opener" 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.  PA, 


PJNTSGHi 

MANTLE 

LIGHT 

A  Cent  a  Burnine  Hour 
Long  Mantle  Life 

THERMO-JET 

CAR 

HEATING 

Minimum  Pipe 
Perfect  Control 

SAFETY 

ELECTRIC 

LIGHT 

Axle  Driven  Dynamo 
Lone  Lamp  Life 

IlieiMel|(af  Heal  fl^liflt  115(0. 

Chicago,  Philadelphia,  Washington,  Boston,  ,               Q  pnnfnr  Qt      NqW  Ynrl^ 
St.  LOUis,  San  Francisco,  Montreal                           ^  nCblUI   01.,   IICW   I  Ul  ^ 

This  Space  for  Sale 


RAILWAY    STEEL-SPRING   COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET.  NEW  YORK 

BRANCH  OFFICES.— CHICAGO.  ST.    LOUIS,    ST.    PAUL,    WASHINGTON,  D.  C. 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCOTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   eEAM    CO. 

CLEVELAND,   O. 


This  Space  For  Sale 


m  CAfllON  i^^^t 

Represent  the  highest  type  of  per- 
fection in  utiHty,  adaptabilit\'  and 
simphcity. 

Titey  are   the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

7341   Hamilton  Ave.  Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 


f  General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS  \  NEW  CASTLE,  PA 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     Sited 


THE 
SUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 


DRAWBAR  ATTACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6^x8.  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivet* 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 

CLEVELAND.    OHIO 


Sbno    roR    Cataloo. 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 
—BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building  NEW  YORK:  2  Rector  St. 


J-M  JlfSli^  RAILROAD  SUPPLIES 


All    Grades  of  Asbestos    and   Magnesia  Pipe   Covering 

Pipe  Coverings  J-M  Leak-Xo  Metallic  J-M  Kearsarge  Packing 

j-^I  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

J-M  Asbestos  Roofing         Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

J-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

Locomotive  Lagging  High  Pressure  Packings  Vulcabeston   Rope   Packing 

Smoke  Jacks  J-M  Permanite  Packing  Canadax  Wick  Packing 

Asbestos  Wood  J-M  L'nderground  Conduit 
Write  for  Catalog  No.   252 

H.  W.  JOHNS-MANVILLE  CO. 

NEW  YORK  AND  EVERY  LARGE  CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ^  Ventilating  CoJnc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


I>i  ^  ^  *  ^  1 


F'reigHt  eLnd  F^assenger 


Of  Ev^ry  De^scription 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


SUYDAM'S  Protective  PAINTS 

fof  fra?lil  (a[5  'ii  Mfal  M  M 


-MANUFACTURED   BY' 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS,  61ST     AND   BUTLER  STS., 

BELL     PHONC.   3*3   FISK.  PITTSBURGH,    PA 


This  Space  For  Sale. 


Carnegie  Librtry 
of  Pittsburgii 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh,  Pa. 

Works:  Glassport»  Pa. 


JaMMAMAMtfMMWkMMAMMMMMMMMMMMNhMMMMMMMMWMMMMkMMMMi 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

eeneral  Office  and  Works,   170-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  J. 
DANIEL  M.  BRADY,  President 


SCHMIDT   SUPERHEATER    LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  BIdg.,  Chicago. 


TRACK  DEVICES 

THE  Q  &  G  COMPANY 


West  Street  Bldg., 
New  York,  N.  Y. 


Peoples  Gas  Bldg. 
Chicago,    His. 


TURNBUCKLES 

CLEVELAND  CITY  FORGE  AND  IRON  CO  .  CLEVELAND.  OHIO 

SCREW       S  PIKES 

STEEL  CAR  FORGE  COMPANY 

"FORGIN3  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


{»  A^IMB^anr- 


Old  Colony 

Building 

CHICAGO 


mutcqI^^ 


■::!>^xja:^» 


84 

William 

Street 

NEW  YORK 


ESTABLISHED     18S4 


SiPE'S  JAPAN  OIL 

''STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Stpe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THK  LEADING  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED     ONLY    BY' 


CHICAGO.  ILL  JAMES  B.  SIPE  a  CO,  Pittsburgh,  pa. 


I 

TORCHES 

IjGE 

V 

Gem  Torches  Save  You  Money 

Exhaustive    tests   by   largest  railway 
systems     have      proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.     Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 

This  Space  For  Sale 
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C]  ]\.\i)crioncc  led  to  tlic  tlcvelopment  of  a  special  grade  of  soft  steel 
particularly  adapted  to  the  manufacture  of  welded  pipe.  This  steel 
contaitis  a  lower  percentase  of  impurities  than  wrought  iron  and 
gives  decided!}'  better  results  in  welding. 

^  After  nearly  twenty  years  of  e.xpericncc  in  mill  and  field  with 
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product.  The  carbon  content  amounts  to  onlj^  a  few  hundredths  of 
one  per  cent,  and  varies  even  less  from  year  to  year. 

^  Continuous  uniformity  means  smaller  scrap  losses,  better  welding 
and  threading,  and  longer  life  under  corrosive  influences,  hence  is 
of  benefit  to  manufacturer  and  consumer  alike.  A  further  addition 
to  physical  uniformity  results  from  roll-knobbling  by  the  "Spelleriz- 
ing"  process,  a  protected  system  in  National  Mills  of  manipulating 
the  metal. 


<I  To  readily  identify 
'NATIONAL"  mate- 
rial, and  as  protection 
to  niannfacturer  and 
consumer  alike.  the 
practice  of  National 
Tube  Company  is  to 
roll  in  raised  letters  of 
good  size  on  each  few 
feet  of  every  length  of 
welded  pipe  the  name 
"NATIONAL"  (ex- 
cept on  the  smaller 
butt-weld  sizes,  on 
which  this  is  not  me- 
clianically    feasible). 


MARKING 


Name  rolled  in  raised  letters 
on   National  T^be  Co.  pipe. 


<[  In  addition,  all  sizes 
of  -N  A  T  I  O  N  A  L" 
welded  pipe  below  four 
or  five  inches  are  sub- 
jected to  a  roll-knob- 
ijling  process  known  as 
".Spellerizing"  to  less- 
en the  tendency  to 
corrosion,  especially  in 
the  form  of  pitting. 
This  "Spellerizing" 
process  is  i)eculiar  to 
•■'NATIONAL"  pipe, 
to  whicli  process  Na- 
tional Tul)e  Company 
has    exclusive    rights. 


^  Other  advantages  of  "NATIONAL'4  Pipe  will  be  discussed  in  sub- 
sequent 'articles.  N.  T.  C.  Bulletins  are  issued  from  time  to  ti-me, 
giving  special  information  concerning  modern  pipe  manufacture,  and 
may  be  had  upon  request. 

NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBVRGIir.PA. 

DISTRICT        ATLANTA      BOSTON      CHICAGO      DENVER      KANSAS  CITY      NEW  ORLEANS      NEW  YORK 
SALES  OFFICES:        PHILADELPHIA  PITTSBUR6N  ST.  LOUIS  ST.  PAUL        SALT  LUE  CITY 


PACIFIC  COAST  REPRESENTATIVES- 
V.  S.    STEEL   PRODUCTS   CO. 


I      SAN  FRANCISCO  SEATTLE 

I     PORTLAND         LOS  ANOELCS 


EXPORT  REPRESENTATIVES— U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  aTY. 


THE 


GOULD   "SIMPLEX"   SYSTEM 


OF 


ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 

PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES    SUIT- 
ABLE  FOR 
ALL  CLASSES 
OF  WORK. 


CORLISS   VALVES 
ROLLER   BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS  AND 
TOGGLES   AND  TELE- 
SCOPIC  SCREW   FEED 


SENT  ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES   IN 
BOTH    DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST  EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW  YORK       ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

■^1  PARK.     BUILEDIINC;  i^- 

LONG  DISTANCE  TELEPHONE   CALL.     GRANT  67 


Ra>.ilway  and  Mswchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  .^1?.  COMPANY 

::-\XL"FACTURER5    OF 

"STAR  SPECIAL" 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  ^17'^^S^^'^if;-   ^^ 

_  „  /~i       1      J      r>  New  York  Office: 

Sayre.    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


JIttentlon,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  sho« 
provide  for  the  use  of  the  steel  ^Jf  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  M\  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railwav  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

Th*  Steal  Back  Braka  Naw  York,  N.  Y.,  Mahwah,  N.  J. 

Shoa.  Chicago,  III. 

\a;rite   f'Or  sa/v\f»le   of* 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
■AHUPACTURKRa  Or 

EAILWAY.  STATION   AND  irMTfcvrifiir      WV 

BKIDGC  PAINTS.  Lr^J  V  Id  V  IL  UIL  ,   f\  T 


i  Nathan  Manufacturing  Co.  i 

<  85  -  93  Liberty  Street,  New  York.  > 

<  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  l 
I  for  Locomotives  l 

i  AND  5 

\  Sight-Feed  Lubricators. 

i  All  Specially  arranged  for  Higb-Pressure  Engines.  S 

5    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    l 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  •: 

^'  Oil  Cups,  Etc.  < 

X  SOLE  AGENCY     FOR  THE 3 

)    Coale    Muffler    O    Safety    Valve    Co.,  Inc.   < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  offices:   HENRY  W    OLIVER    BLDG  ,  PITTSBURGH,   PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  hj  Representathr* 
for  the  asking.     0     »     m     m     0 

HoDesteai  Yalre  Mfn.  Co., 

Works:  Homeslead,    PItlsbuigk,  Pi. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

M;ike  a  Perfect  Efjuipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Pliiiii  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 
CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sartjent's  Eit-etrieal  Attachiiieiit  for  tak- 
iiiK  any  nunilier  of  cliaKraiiis  siiiiultaiieously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  Vorl<,  Chicajro  and  London,  England. 
Send  foi-  Catalogue  and  Prices, 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTF  RED 
THE   I  OEAL   PAINT  Ol  L 


B.  C 
SPIRITS 


^^ 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


JJ 


THE    LAW    COMPELS    YOU 


to  drill  holes  in  your  staybolts  and  to  keep  them  open, 
it  does  not  direct  how  this  should  be  done. 


BUT 


WE   SUGGEST  that  you  use  the 

BEST  AIR  DRILL  EVER  PRODUCED  FOR  THIS 

PURPOSE. 


THE  LITTLE  GIANT  MIDGET  NO.  10  F. 
Weighs  only  7^  pounds.  Grip  handle  easy  to  hold. 

Speed  2400  R.  P.  M.  Regulated  by  trigger  in  handle. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GftR  HEATING  &  LIGHTING  GO. 


.VIANUFACTURERS   OF 

ELECTRIC,  S'IE;»  1 
AND    HOT   WAT[« 


HealJBE  ipparatiis  for  Eailwai  Cars 


Improved    f-iystem    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  condition*. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  m.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   POP  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  "■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  I^.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J. 


I 


~  MCB     COUPLERS 

TEMPORARY  STANDARD 


wV  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


;  Westinghouse  ', 


Air  Brake  Maintenance  and  Dividends 

A  casual  analysis  of  profit  and  loss  accounts  demonstrates  the  value  of 
maintaining  air  brake  equipments  at  practically  initial  efficiency.  A  poor 
equipment  well  maintained  is  of  more  value  to  a  road,  both  as  a  safety  device 
and  a  dividend  earning  asset,  than  the  best  equipment  poorly  maintained. 
In  the  lirst  case  the  limitations  of  the  brake  can  be  allowed  for.  and  its  per- 
formance up  to  its  limits,  relied  upon ;  in  the  second  case  many  or  all  of 
its  functions  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safety  device  of  questionable  value.  Those  whose  business  it  is  to 
carefully  analyze  railroad  profit  and  loss  accounts  appreciate  that,  in  many 
cases  at  least,  the  normal  operating  expense  may  be  greatly  reduced,  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  policy  of  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  Air  Brake  Co.,    Pittsburgh,  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  done  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAN   LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.   President. 
MANUFACTURERS  OF 

'CORRHGATEB  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  Tor  Sale 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


This  Space  Tor  Sale 


raifnirai 


THE  RECOGNIZED  SMNDARD 
FOR  lOCOMOnVE  HREBOXES 


THE  ASHTON   VALVE  CO. 

|a£Es>  ...  MAKERS  OF  THE  ... 

HlQUest  Grade  Muffler  and 
Open  Pop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES    MODERATE 


RESULTS    GREAT 


Manufactured    Onlv    Bv 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT. 

Sales  Manager. 


orrice  «no  womks: 

3«3   DORCHESTER  AVENUE 

SO.   BOSTON.    MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  RailwBk.y  Lubrication  a*.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLKABLK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Qualitj-  Delivery  Price 
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Union  Spring  &  Manufacturing  Go. 


IN 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

SENERAL   office: 

OLIVER  BtlLDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 

CHICAGO        -    Fisher  Building. 

ST.  LOUIS       -    Missouri  Trust  Building. 

RICHMOND,  VA.;  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published   monthly,    except   June,    July    and    August,   by    The    K.iihvay    Club   of    Pitts- 
burgh, J.   15.  Anderson,   Secretar\-.   Ceneial   Oftices,   IVnna.   J\.   K.,   Pittsburgh,  Pa. 

S°%^"  Pittsburgh,  Pa.,  April  25.  1913.         irp^fffp^^ 

OFFICERS   FOR   1912—1913 

President 

A.   G.    -MITClIRLr., 

Supt.    .\lonon.   Div.,    P.    R.   R., 

S.   S.,   Pittsburgh,   Pa. 

First  Vice    President  Second    Vice    President 

F.   M.   McXULTV,  E.   T.   SEARLES 

Supt.  y[.  P.  &  R.  S.,  Mon.  Con.  R.  R.  Dist.  Supt.  M.  P.,  ]!.  &  O.   R.  R., 

Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Secretary. 

T.    n.   AXDERSOX, 

Chief  Cierk,  Supt.  M.   P.,  P.  R.  R., 

Pittsburgh,  Pa. 

Treasurer 

F.    H.    STARK, 

Supt.   Montour  R.   R., 

Coraopolis,  Pa. 

Executive    Committee 

L.  H.  TURNER,  D.   J.    REDDING, 

Supt.  M.  P.,  P.  &  L.  E.  R.  R.,  Asst.  Supt.   M.   P..  P.   &  L.  E.  R.   R., 

Pittsburgh,  Pa.  :\IcKees  Rocks,  Pa. 

F.    R.    McFeatters, 

Supt.    Union  R.    R., 

Port   Perry,   Pa. 

Finance  Committee 

D.  C.   NOBLE,  STEPHEN   C.    MASON, 

Fres.   Pgh.    Spring  &   Steel   Co.,  Secy.  The  McConway  &  Torley  Co., 

Pittsburgh,   Pa.  Pittsburgh,  Pa. 

E.   K.   CONNEELY, 

Purchasing  Agent,   P.   &   L.   E.   R.   R., 

Pittsburgh,    Pa. 

Membership  Committee 
IX    M.   HOWE,  A.  W.  CROUCH, 

"•■gi.    J.-..    Dixon    Crucible    Co.,  J)ist.    Mgr.    ])earlK)rn   Chemical    Co., 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

CHAS.   A.    LINDSTROM,  H.   H.   MAXFIELD, 

\sst    to    President,   Pressed   Steel    Car   Co.,  Master   Mechanic,  P.   R.   R. 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

A.   STUCKI, 
Engineer, 
Pittsburgh,    Pa. 

Past  Presidents 

J    H    McCONNELL October,  1901,  to  October,  1003. 

L    H.  TURNER November,  1903,  to  October,  1905. 

F    H    STARK fifovember,  lOOri,  to  October,  1907. 

•  H    VV    WATTS November,  1907,  to  April.  1908. 

D    T    REDDING November,  1908,  to  October,  1910. 

F.  R.  McFEATTERS November,  1910,  to  October,  1912. 

•  Deceased.  

Meeting*  held  fourth  Friday  of  each  month,  except  June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 
APRIL  25th.  1913. 

The  meeting"  was  called  to  order  at  the  ^lonongahela  Hotise, 
Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  by  the  President,  A.  G. 
Mitchell. 

The  following  o-entlemen  registered : 


MEMBERS. 


Adams,  Lewis 
Alexander,  J.  R. 
Anderson,  J.  B. 
Anderson,  J.  P. 
Ashworth.  Wm. 
Barth.  John  W. 
Berghane.  A.  L. 
Blair,  H.  A. 
Bover,  Chas.  E. ' 
Boyle,  H.  E. 
Brandt,  E.  K. 
Breese,  E.  W. 
Brennan,  E.  J. 
Buechner,  W.  A. 
Bugle,  Geo. 
Byron,  A.  W. 
Chester,  C.  J. 
Cline,  W.  A. 
Cole,  Jewett 
Cooper.  F.  E. 
Courson,  C.  L. 
Courtney,  D.  C. 
Craig,  E.  M. 
Crouch,  A.  W. 
Cunningham,  R.  I. 
Dalton.^C.  R. 
Dan  forth,  G.  H. 
Detwiler,  U.  G. 
Dotv,  W.  H. 
Fitzgerald.  H.  M. 
Forsvthe,  Geo.  B. 
Freshwater.  F.  H. 
Funk,  S.  R. 
Gillespie.  W.  J. 
Gowdy.  H.  K. 
Harner,  A.  J. 
Harriman.  H.  A. 
Hawkins,  M.  E. 


Lindstrom,  Chas.  A. 
Lobez,  P.  L. 
Long,  R.  ^L 
Lynn,   Saml. 
Alac  far  lane,  W.  E. 
Mitchell.  A.  G. 
Murphy,  W.  J. 
jMcCauley,  Wm. 
McClumpha.  H.  E. 
AIcFeatters,  F.  R. 
McGaughey,  Chas. 
Mclntvre,  G.  L. 
^IcXaight.  A.  H. 
Xeal.  J.  T. 
Newman.  L.  L. 
Parke.  F.  II. 
Pehrson.  A.  K. 
Rabold.  W.  E. 
Redding.  D.  J. 
Robbins,  F.  S. 
Ross,  C.  B. 
Rvan.  Wm.  F. 
Salkeld.  R.  C. 
Sargent.  L.  L. 
Schiller.  John 
Searles.  E.   I. 
Sewell.  H.  B. 
Shallenberger,  C.  M. 
Shremp.  T-  A. 
Smith,  M.  A. 
Snvder.  Jos. 
SnVder.  "j.  R. 
Suckfield.  G.  A. 
Suhrie.  N. 
Taylor.  F.  C. 
Thompson.  C.  H. 
Towson.  F.  W. 
Travis.  J.  H. 
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Ilav>.  M.  D. 
JlaViK's.   I.  E. 
Jliltv.  II.  A. 
llowc,   II. 
Iliuls.m.  W.  L. 
Ilvdo.  K.  L. 
Jones,  \V.   A. 
Kciulrick,  J.  P. 
Krcbs.  G.  W. 
Knickerbocker,  A.  C. 
Koch.  Felix 


Albert,  L.  II. 
Allen,  C;.  A. 
I'.aird.  ]•:. 
r.eale.  C.  E. 
r>earinp,er.  J. 
r.renton.  T-  E. 
lirown.  B.  J. 
Burgess.  Thos.  S. 
Cepeda.  ]M. 
Cooper,  J.  H. 
Cunninsi^liam.  F.  H, 
Donaldson,  TI.  C. 
Donovan.  P.  H. 
Eaton,  C.  P.. 
Enijland,  A. 
Eriksson,  E.  S. 
Grieve,  R.  E. 
Gross,  C.  PT. 
Gvllenflvcht.  T.  E. 
Hucbel."  IT.  p. 
Irwin,  E.  W. 
Tames  J.  H. 
Tveyser,  R.  H. 
Txisslino-.  H.  J. 
Tvnaucr,  IT.  S. 
T\opf,  S. 
Linn,  Jacob 
^ilavbew,  E.  A. 


Tucker,  J.  E. 
Turner,   \\  .   \  . 
\  oigt,  .\.    I. 
Wagner,   Tl. 
Walker,    j.  W. 
Waller.   NW  A. 
\\'altber,  Cr.  C. 
Ward,  R.   H. 
Warue,    j.  C. 
Wills,  J.  F. 
\\'ittig-,  Wm. 

^^'^•ke,  J.  \y. 

VISITORS. 

]\li\()saki,  Y. 
Moeller,   E. 
]\IcCollum,  Geo.  C. 
AlcCormick,  J. 
^NlcCunc.  T.  C. 
^TcGuire,  S.  H. 
]\IcKinsey,  C.  R. 
Osbourne.  A.  S. 
Pauline.   Tos. 
Raphal.  T.  T. 
Roberts.  W.  P. 
Schnuvcr,  N. 
Shannon,  Chas. 
Sicgrist,  J-  S. 
Slenian,  ^^^  C. 
Smith,  G.  M 
Sneck.  IT. 
Snyder,  Geo.  T. 
Swarknelder,  R.  C. 
Tarr.  Geo.  W. 
Thompson.  J.  D. 
Trimmer.  las.  A\'. 
Weaver,  E.  H. 
Wendsle,  N.  H. 
Wrenn.  C.  G. 
Wright.  John  T. 
Yawman.  C.  A. 
Yohe.  T.  TC. 
Zerbv,  R.  T. 


PRESIDENT:     The  call  of  the  roll  will  be  dispensed  with 
as  the  registry  cards  furnish  the  record  of  attendance. 

The  reading  of  the  mimites  of  the  last  meeting  will  be  dis- 
pensed with,  as  they  are  in  the  hands  of  the  printer. 
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Tlie  Secretary  read  the  follcnviiig"  list  of  applicants  for 
membership : 

Cain,  Clyde  C,  Chief  Clerk,  Firth-Sterling-  Steel  Co..   1422  Oli- 

very  lUdg.,   Pittsburgh.     Recommended  l)y   A.   E.   Par- 
ker'. 
Cooper.    J.    II..    Rep.,    Dearborn    Chemical    Co.,    1622    Farmers 

r>ank     r>ldg-.,    Pittsburgh.       Recommended    by    A.    \\\ 

Crouch. 
Douty.  C.  D..  Inspector.  Test  Dept.,  Penna.  R.   R..  P.arree,  Pa. 

Recommended  by  John  P.  XeiT. 
Hague,   Jos.   R.,   Rep.,   Independent   Pneumatic   Toi^l    Co.,    1208 

Farmers    liank    Bldg..    Pittsburgh.      Recommended    by 

Geo.  A.  Gallinger. 
jNIoorc,  Chas.  r>..  \'ice-President,  Oxweld  R.  R.  Service  Co.,  339 

Railway  Kxchange  Bldg.,  Chicago,  111.     RecDmmended 

by  J.  B.  Anderson. 
Stumpf,   F.  p..  Air  P)rakc  Lispcctor,   Penna.   R.   R.,   Aspinwall^ 

Pa.     Recommended  by  T.  M.  Blakley. 

PRESIDFXT:  Gentlemen,  these  persons  wlmse  names 
have  been  read  will  become  members  as  soon  as  the}'  have  been 
approved  l^y  the  T^xecutive  Committee. 

The  next  in  order  will  l)e  the  report  of  committees. 

The  Secrctarv  stated  he  had  received  a  report  from  Mr.  R. 
L.  Kleine,  Chairman  of  the  Sub-Committee  on  Revision  of  M. 
C.  B.  Rules  of  Interchange,  composed  of  ]\Ir.  Samuel  Lynn,  Mr. 
S.  A.  Cromwell  and  himself,  to  the  effect  that  they  met  in  joint 
conference  with  representatives  from  other  Railway  Clubs  in 
Chicago  on  April  14th.  That  out  of  46  recommendations  ap- 
proved by  The  Railway  Club  of  Pittsburgh  at  their  meeting  on 
March  28th,  and  which  your  sub-committee  was  instructed  to 
bring  before  the  joint  conference,  3  were  rejected,  29  approved, 
3  modified  and  1 1  referred  to  other  committees  of  the  ]\I.  C.  B, 
Association. 

SECRETARY:  ^Ir.  President,  this  report  indicates  that 
very  good  judgment  was  used  by  our  standing  committee  on  re- 
vision of  M.  C.  B.  rules  in  preparing  their  recommendations,  and 
also  that  the  sub-committee  composed  of  IMessrs.  Kleine.  Lynn 
and   Cromwell,   selected  to  represent  this  Club  in  joint  confer- 
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I'nci',  \\(,i"e  llu'  riL^Iil  iiini  in  the  ri_i;lil  placf.  The  cthtrts  )nit 
forth  and  ihc  rcsnUs  acconiphslied  arc  certainly  a  crccHt  to  The 
Kailwa}-  Chih  of  I 'ittsltur^h.  Tlicrcforc,  1  move  that  we  show 
our  appreciation  of  tlieir  service  1)\-  a  rising'  vote  of  thanks. 

This   was   unaniinousl\'   concurred   in. 

Tlie  Secretary  then  read  a  communication  fnMii  H.  C.  ^McEl- 
downey.  Treasurer,  I'ittsbur^h  Flood  Relief  Committee,  ac- 
knowledging' a  contrihution  of  $100.00  from  the  Club.  , 

rresident :     Is  there  an\'  new  business? 

Sb:CR]<:TARV:  Mv.  Rresident  and  Afcmbcr.s— The  sub- 
ject for  our  next  meetiuL;-  in  ]\Iay  will  be  "Railroad  Sig'naling'." 
])v  Mr.  A.  I  r.  l\udd,  Si.^nal  lui^ineer  of  the  Pennsylvania  Rail- 
road. 

I'RKSTDKXT:  Is  there  any  unfinished  business?  There 
beini;-  no  untinished  Imsiness,  the  next  will  be  the  subject  of  the 
evening-,  entitled  "The  Effect  of  Chang'ed  Operating"  Conditions 
and  ]\Iodern  Rollino-  Stock  on  the  Brake  and  What  Is  Being  Done 
to  Make  This  ^Nloney  Saving  or  Aloney  Losing  Apparatus  as  Ef- 
ficient as  Hertofore."  This  will  be  presented  by  Mr.  Walter  V. 
Turner,  Chief  Engineer,  and  IVIr.  P.  IT.  Donovan,  jNIechanicat 
Engineer  of  The  AVestinghouse  Air  Brake  Company. 

I  wish  to  call  your  attention  to  a  new  gavel,  for  which 
the  Club  is  indebted  to  the  Pennsylvania  Railroad  and  the 
Pittsburgh  &  Lake  Erie  Railroad  jointly.  This  is  made  out 
of  a  section  of  rail  of  the  old  Portage  Railroad,  which  Avas  the 
first  railroad  over  the  mountain,  weighing  35  pounds  per  yard. 
If  anyone  wishes  to  look  at  it  at  the  close  of  the  meeting"  they 
may  have  that  privilege. 
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The  Effect  of  Changed  Operating  Conditions  and  Modern 
Rolling  Stock  on  the  Brake  and  What  is  Being  Done 
to  Make  This  Money-Saving  or  Money-Losing  Appar- 
atus as  Efficient  as  Heretofore. 

j;v 

WALTER  \'.  TL'RXHR, 

Chief  Bngiiiccv, 

AND 

P.  H.  DUX(J\  AX. 

Mechanical  ISnj^inccr, 

Tjilv  \\'kstixghouse  Air  IjUaki;  Co. 


Air.  President  and  Fellow  !Meml)ers  :  It  is  rather  a  coin- 
cidence that  this  gavel  shonld  come  np  tonight,  for  it  is  an 
odd  representative  of  the  subject  of  the  paper,  that  is  the  changes 
in  condition.  Still,  I  don't  expect  to  go  back  as  far  as  1840. 
X'evertheless,  you  will  find  that  going  back  only  thirty  years 
such  amazing  changes  have  taken  ])lace  that  it  is  almost  be- 
yond the  conception  of  some  who  have  grown  right  up  with  the 
business. 

The  subject  of  the  paper  is  "The  Effect  of  Changed  Oper- 
ating Conditions  and  ]\Iodern  Rolling  Stock  on  the  Brake 
and  What  Is  Being  Done  to  Make  This  IMoney  Saving  or 
Aloney  Losing  Apparatus  as  Efficient  as  Heretofore."  X'ow, 
before  commencing  to  read,  I  want  to  say  that  I  doubt  if.  out- 
side of  the  locomotive,  there  is  anything  that  can  make  more 
monev  for  the  railroad  in  certain  sections  of  the  country,  and 
particularly  in  congested  districts,  than  is  true  of  the  brake.  On 
the  other  hand,  I  want  to  1)e  equally  em])hatic  when  I  state  that 
no  matter  wdiere  the  brake  is  used,  Avhether  in  congested  dis- 
tricts or  not.  that  there  is  nothing  that  can  lose  more  money  or 
cause  more  cost  than  the  brake,  if  the  pro]:)er  l:)rakes  are  not 
used  in  the  first  place  and  not  properly  cared  for  in  the  second 
place.  The  reason,  therefore,  will  be  apparent  to  most  of  you 
when  you  consider  the  tremendous  energy  that  has  to  be  dissi- 
pated in  stopping  or  controlling  a  train  of  today.  You  can  read- 
ily see  that  if  we  attempt  to  suddenly  dissipate,  either  by  acci- 
dent or  design,  such  a  vast  store  of  energy,  severe  concussions 
must  of  necessity  take  place,  which  are  damaging  to  lading  and 
to  equipment,  as  well  as  causing  serious  delay. 
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As  an  illuslration  of  the  money  niakin<;-  power  of  the  hrakc 
— and  while  this  is  an  extreme  case,  I  want  it  understood  that 
I  am  not  tryinp^  to  impress  yon  with  the  idea  that  in  every  case 
the  brake  can  make  or  save  as  nuich  money  as  in  this  particular 
case.  In  1907  the  subject  of  figuring  the  capacity  <1f  the  sub- 
way in  New  York  was  broached  and  of  course  an  effort  made 
to  increase  it.  At  that  time  it  was  increased  by  improving'  the 
brake;  strange  as  it  may  seem,  they  s^'ot  over  the  road  quicker 
by  usiui^  better  brakes,  and  I  believe  at  that  time  it  was  the  only 
chang^e  that  was  made  and  the  capacity  was  increased  very  nia- 
teriall}'.  'i'he  same  thin;;'  came  up  in  19 10  and  your 
orator  was  one  of  those  called  to  New  ^'ork  to  i^o  into  the  mat- 
ter a  little.  At  that  time  they  were  considering-  jjuttino^  on  larger 
motors  in  order  to  get  a  speed  of  sixty  miles  per  hour  instead  of 
forty,  and  therefore  get  over  the  road  in  shorter  time.  That 
looks  ])erfectly  natural,  and  yet  as  a  matter  of  fact  under  those 
conditions  they  Avould  have  actually  consumed  more  time  be- 
tween stations  than  with  conditions  as  they  were.  The  reason 
for  that  is  that  when  you  double  the  speed  of  a  train  it  takes 
four  times  the  distance  to  stop,  and  in  this  case  it  would  re- 
quire more  than  twice  the  distance  to  stop ;  consequently,  in 
such  short  runs  as  they  have  they  would  have  made  no  material 
gain  by  using  larger  motors.  Then  it  was  suggested  that  they 
put  on  better  brakes  and  stop  sooner  or  in  shorter  distances.  At 
first  glance  it  didn't  seem  as  though  they  could  make  much  in- 
crease of  capacity  from  this,  but  when  it  was  pointed  out  that 
time  saved  by  decelerati(^n  has  a  value  ecpial  to  that  saved  by 
acceleration  and  that  a  much  more  rapid  rate  of  deceleration  was 
obtainable,  the  possibility  of  increased  caj^acity  was  apparent. 
And.  by  the  way,  this  more  rapid  rate  of  deceleration  was  ob- 
tainable by  making  a  greater  use  of  the  potentiality  of  the  rail. 
It  ma\-  not  have  occurred  to  you.  Imt  the  rail  is  the  starting  point 
for  the  brake.  The  basis  of  the  whole  matter  lies  with  the  rail, 
and  it  is  only  by  measuring  the  rail  capacity  that  we  can  deter- 
mine the  ])ossibilitics  of  stop]:)ing. 

By  a  full  use  of  the  potentiality  of  the  rail  i:)ractically  all  the 
power  developed  in  the  electric  ])lants  of  New  York  and  put 
into  these  trains,  could  be  used  to  much  better  advantage.  Xear- 
1\-  all  of  the  amount  that  was  waste  product,  could  l)y  making 
more    efficient   stops,   be   made   into  a  by-product   and   therefore 
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make  a  lar^c  j^ain  to  the  rail\va\'  company.  This  is  how  it 
was  done.  The  train  possesses  a  certain  energy.  That  energ} 
can  be  dissipated  in  minutes  or  in  seconds  at  the  will  of  those 
in  charg-e.  If  you  dissipate  it  in  seconds,  it  is  obvious  that  you 
shorten  your  stop;  in  minutes.  wh\'.  >-ou  consume  that  very  ele- 
ment which  the  railway  is  built  to  save,  namely,  time.  With 
better  brakes  a  train  with  the  old  brakes  on  and  one  with  the  new 
could  leave  a  station  together  and  with  the  cars  equipped  alike 
for  power  ( a  maximum  of  forty  miles  a  hour )  at  the  point 
where  the  old  type  had  to  apply  its  brakes  the  other  one  could 
continue  to  move  under  ])Ower  for  some  distance,  and  thus  the 
train  with  the  new  brake  would  be  in  the  station  to  which  it  was 
going  and  its  passengers  discharged,  other  pasengers  on  the 
train  and  clear,  when  the  train  with  the  old  type  reached  the 
stopping  place.  This  was  done,  and  the  time  of  stopping  was 
cut  down  to  one-half  of  that  previously  required.  Thus  the  one 
train  was  moving  with  the  power  on  for  20  seconds  after  the 
other  had  the  brake  on.  Also  the  emergency  stop  was  cut  from 
650  to  350  feet,  so  that  the  signal  space  could  be  shortened,  and 
together  the  capacit>-  of  the  subway  increased  about  40  per  cent 
per  day.  This  shows  what  can  be  done  with  the  l^rake.  It  cost 
some  money  to  do  this,  but  not  one-twentieth  of  what  it  would 
have  cost  to  have  obtained  the  same  result  by  other  means. 

Now.  then,  as  to  another  phase  of  the  question.  You  can 
imagine  ^yith  such  tremendous  energy  as  we  have  today  to  cope 
with,  that  braking  is  an  important  problem ;  particularly  when 
the  time  element  is  considered,  which  is  the  most  important  ele- 
ment in  the  air  brake.  There  are  many,  even  among  railroad 
men.  who  fail  to  take  this  into  consideration.  The  engineer  on 
the  engine  looks  at  his  gauge  and  thinks  that  what  is  taking 
place  there  is  taking  place  in  the  rear,  which,  however,  may  be 
a  long  way  off.  He  thinks  what  takes  ])lace  on  the  head  end 
takes  place  at  the  rear  end  at  or  about  the  same  time,  while,  as 
a  matter  of  fact,  the  brakes  may  be  full  set  on  the  head  end  be- 
fore they  have  commenced  to  apply  at  the  rear,  and  on  long 
freight  trains  even  before  the  twentieth  brake  has  commenced 
to  apply.  With  these  things  Ijefore  us.  we  can  consider  the  ef- 
fect of  changed  oj^erating  conditions  and  modern  rolling  stock 
on  the  brake  and  what  is  being  done  to  make  this  money  saving 
or  money  losing  ap]:)aratus  as  efficient  as  heretofore. 
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I'ACTOKS   Al'l'KCTlXC.    Alk    i;KAKi:s. 

The  maj^iiitudo  of  the  task  of  reviewing'  all  tJK'  functions  and 
factors  of  the  air  l)rakc.  in  tlicir  necessary  conjunction  with 
train  operation  and  control,  in  the  time  at  our  (lis])osal  will  re- 
([uire  that  a  lar^e  part  of  it  he  covered  hy  rather  ei)i};ranimatical 
statements  which  are  open  for  elahoration  whenever  any  of  the 
niemhcrs  may  desire. 

Also,  we  ask  \nu  to  keep  in  mind  that  improvement  is 
often  thous^iht  of  }ears  before  conditions  warrant  its  use.  but 
when  the  conditions  change,  the  folly  of  continniniL:,"  to  use  the 
old  is  at  least  as  i:i"reat  as  would  have  been  the  folly  of  using"  the 
improvement  when  not  warranted.  In  other  words,  the  exist- 
ence of  a  thing  is  not  in  itself  a  sufTficient  reason  for  its  use, 
but  rather  the  returns  in  safety  and  efficiency  obtained  by  it. 

One  might  state  what  the  eiTect  of  changed  conditions 
and  rolling  stock  has  on  the  operation  and  efficiency  of  the 
brake  without  mentioning  what  factors  are  involved  in  tlie 
make-  up  and  operation  of  the  brake,  but  your  orator  believes 
that  it  is  far  l:)etter  to  very  briefly  mention  what  these  factors  are 
before  doing  so.     This  for  two  reasons: 

first — In  order  that  we  may  all  have  a  common  under- 
standing of  the  premises  or  fundamentals  upon  which  the 
deductions  regarding  the  effects  are  produced. 

Second — Because,  while  we  find  railroad  men  in  all 
other  departments  of  railroad  activities  writing  and  dis- 
cussing upon  the  various  inter-locking  and  interdependent 
physical  equipments  and  scientific  development  of  the  or- 
ganization. I  cannot  call  to  mind  any  railroad  man  who  has 
discoursed  very  much  upon  the  subject  of  brakes,  and  from 
this  I  am  led  to  conclude  that  (first)  either  they  do  not 
realize  the  tremendous  importance  of  this  wonderful  safety 
device,  or  that  it  is  the  important  dividend  earning  asset,  or, 
(second)  that  the  subject  is  too  complex  and  involved  for 
them  to  take  the  time  to  know  it  as  thoroughly  as  they  do 
other  phases  of  their  duties,  or  apparatus  that  goes  to  make 
up  the  physical  equipment  of  a  railroad,  or.  (third)  that 
they  are  willing  to  leave  all  consi(lerati<^n  of  fhe  brake 
equipment  -and  train  control  to  the  air  brake  man.  or  air 
brake  engineer,  as  I  hope  some  day  to  hear  him  called,  of 
the  road. 
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\\  hatevor  it  is.  it  is  most  surprising;'  to  nie  that  the  science 
and  mechanics  of  train  control  receive  so  little  engineering  con- 
sideration in  the  Kaihvay  Cluhs  of  this  country,  for  there  is 
probably  no  jxirt  of  the  railroad  equipment  which  can  earn 
greater  returns,  investment  considered,  than  the  air  brake,  or 
which  can  cause  greater  loss  if  improperly  installed,  maintained, 
and  operated.  To  the  end  then  of  a  better  understanding  of 
why  the  changed  conditions  and  rolling  stock  affect  the  efficiency 
of  the  air  1)rake.  I  beg  to  call  to  your  attention  the  f<illo\ving 
factors : 
The  Eloiiciif  of  Titiic. 

(a)  Service  Operations. 

(b)  Emergency  Operations. 

Flexibility — 'I'hc  I iiif'in-faiicc  of 

(a)  Factors  of.    • 

(b)  Time. 

(c)  Auxiliary  Reservoir, 
fd)    Piston  Travel. 

(e)    Braking  Force. 
Foundation  Brake  Gear. 

(a)  Single  shoe  gear. 

(b)  Double  shoe  gear. 
Brake  Shoes. 

(a)    Some  of  the  characteristics  of. 

.Ill  of  tin-  aboi'e  apply,   to  a  more  or  less  deij^ree,  to 
passeni::;er  and  frei^:^lit  ear  brakes. 
High  Pressure  Brakes  for  Passenger  Cars. 
(a)   Wdocity. 
fb)    JMass. 

(c)  Acceleration. 

(il)    Retardation    (Rail)    for  often  it  is  the  rail  that  deter- 
mines the  minimum  stop  possible  is,  in  fact,  the  start- 
ing point  of  the  brake. 
Empty  and  Load  Brake  for  Freight  Cars. 

(a)   Empty  weight  of  car  and  its  braking  force,      f When- 
ever the  term  braking  power   is   used   it  should  be 
imderstood  as  svnonvmous  with  braking  force.") 
fb")  Loaded  weight  of  car  and  its  braking  force. 

(c)  TvCvel  track — neccssitv  for  imiform  braking  force  on. 

(d)  "Grades" — necessity  for  sufificient  braking  force. 
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Hand  Brakes. 

(a)  Empty  cars. 

(b)  Loaded  cars. 

(c)  l^ffcct  of  hi|4"h  capacity  cars  on  the  hand  brakes. 

Locomotive  Brake  Appliances. 

(a)  Compressor. 

(b)  Main,  or  Storas;c  Reservoir.  « 

(c)  (n^vernor. 

(d)  ]{ni;ineer's    valve    i^sed    for    manual    operation    of    the 

brakes. 

(e)  r>rake  Apparatus. 

Electrical  .IftacJiiiiciifs  for  the   Operation  of  Pneiiniatic  Brakes. 

(a)  iMier^v. 

( b )  Acceleration. 

(c)  Retardation. 

(d)  Grade. 

(q)    Concussion. 

So  much  for  the  brakes  considered  individual!}'.  Then 
they  must  be  ccMisidered  collectively,  for  you  must  apj^reciate 
that  the  o])eration,  and  perhaps  all  of  the  precedinj;'  considera- 
tions, may  be  greatly  chaufjed  and,  in  fact,  are  changed  by  the 
combination  in  the  manv  different  ways  and  under  the  multi- 
tudinous conditions  possible;  therefore,  we  have  to  consider,  in 
this  engineering'  problem,  the  length  of  the  train  ;  the  weight  of 
the  train  ;  greater  frequency  of  trains,  and  the  effect  of  these 
thing's  on  the  eificiency  of  the  apparatus  due  to  the  larger  volume 
of  air  to  be  handled  and  the  time  element  necessarily  involved  ; 
the  shocks  produced  by  the  enormous  energy  necessarily  inher- 
ent in  long  and  heavy  trains  under  movement ;  the  air  supply 
required,  which,  obviously,  is  greater  with  every  vehicle  added 
to  a  train  ;  the  larger  apparatus  required  for  the  heavier  cars ; 
the  effect  of  the  lapse  of  time  between  the  application  of  the 
brakes  on  the  head  end  and  the  rear  end  of  the  train  ;  the  differ- 
ence in  time  between  the  releasing  of  the  brakes  on  the  front 
and  rear  end  of  the  train,  and  last,  but  not  least,  the  possibility 
of  the  personal  equation  being  equal  to  the  many  degrees  of  ma- 
nipulation required  and  its  ability  to  properly  judge  the  right 
thing  to  do  for  each  condition  or  occasion. 

Then  come  the  problems  of  installation,  maintenance,  and 
the   information   to  be   given   the   men   of  the   dift'ercnt   dcpart- 
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iiKMils  uiKkr  which  cnme  the   apparatus,  and.  of  course,  the   in- 
structions, general  and  ])articidar,  to  all  concerned. 

cii.\.\c,i;i)  ()1'];ratixg  coxditioxs. 

The  fact  that  we  have  a  transportation  condition  with  us 
is  a  sutficient  reason  for  a  review  of  some  of  the  problems  con- 
tained therein.  Transportation  of  either  ]^eo])le  or  commodities. 
once  commenced,  has  the  faculty  of  naturally  both  increasing" 
its  need  and  its  quantity,  the  effects  beings  continuous  and  cumu- 
lative since  it  makes  necessities  of  those  thino-s  which  without 
transportation  would  continue  to  be  luxuries,  even  if  they  could 
be  obtained  at  all. 

Again,  it  cnal)les  remote  quarters  of  the  w(irld  to  be  reached 
and  ex])loited.  and  in  our  own  country,  vast  areas  which  without 
it  would  be  worthless  or  rather  undeveloped,  have  been  made 
productive  and  contribute  to  the  welfare  and  comfort  of  man. 
This  tends  to  scatter  the  population  and  materially  increase  it 
in  sections  which  otherwise  would  be  sparsely  inhabited,  and 
this  attain  in  turn  tends  to  make  further  need  of  improvements 
in  trans])ortation  facilities.  Thus  we  have  rapidlv  ^rown  from 
very  few  means  or  facilities  for  communication  or  transporta- 
tion into  our  present  highly  developed,  and  still  developing-, 
magnitude  of  both  railroads  and  the  equipment  necessary  for 
their  operation. 

Among"  the  i:)roblenis  which  confront  us  are  those  of  ex- 
tension and  betterment — extension  into  j^laces  which  are  as  yet 
but  inadequately  served,  and  to  others  not  yet  developed  be- 
cause not  yet  penetrated  by  that  most  wonderful  and  useful 
servant  of  the  people — the  railroad — and  the  improvement  of 
those  facilities  already  existing"  in  many  localities  at  present ;  for, 
obviously,  the  sensible  mode  and  method  where  facilities  already 
exist  is  to  increase  their  efficiency  or  capacity  until  waste  be- 
comes an  unknown  quantity  before  extension  should  be  consid- 
ered. In  other  words,  the  higher  the  efficiency,  everything  con- 
sidered, the  greater  will  be  the  returns  in  both  service  and  profit 
fr>'m  a  given  investment. 

As  an  evidence  of  the  wonderful  development  and  chang"es 
">.\h!ch  have  taken  place  in  the  past  thirty  years,  we  will  review 
a  few  of  the  things  which  gra])hically  illustrate  what  has  taken 
place,   .ind    I    venture   to   sav   that   it  will    startle   some   even   of 
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lli(i.-<-    who   haw  hrcii    Cdiislaiilly    in   touch   with    wluit   lias   taken 

lIclCC. 

As  an   Mitrofluclion   to   this.   \vc  snhniit    for   xour  insnccLion 
the  fi  lUowini^"  tahiihition  : 

KAii.KoAD  i)i:\i;i.oi'\i  i:.\  r  i-kom    tSSi;  to  kjio. 

Increase 


ATiles  of  Lino  .  .  .  . 
Miles  of  track  .  .  . 
Xet  Capital,  etc..  .  . 
Pass.  Carried  .... 
Tons  Freis^ht  Carried 
Loco.  Xiimher.  .  .  . 
Frt.  Cars  Xnmher.  . 
Employees    Xnmher    . 


IS89 

1.910='= 

Per  Cent 

157.759 

240.439 

524 

200,950 

351.276 

75 -o 

7-3'"^^''.745.^'77 

14.338.575.940 

94-7 

472.171 -343 

971,683,199 

105.8 

5^[)^^K^9■s^^ 

1,849.900,101 

242.8 

29,036 

58.947 

103.0 

•^54.031 

2,153,121 

150.1 

704.74,^ 

1,699,420 

141. 1 

38.j.785.5ra 

I.T43-725.30''' 

193-4 

'•'Latest  figures  availahle    (  A])ril,   1913). 
Figures  i  and  2  supplement  this  talnilation. 
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PASSENGER    CARS:  '»«>» 

WEIGHTS   INCRtASED   TROM    20.000  LBS.  TO  1  SeiOCO  LBI.' 


150.O00  LBS 


FREIGHT    CARS: 

CAPACITY    INCREASE  IN    LAST    TIFTEEN 

YEARS    FROM  40.000    LBS.    TO    110,000    LBS. 150.000  LBf. 

LIGHT     WEIGHT     OF  CAR     INCREASED 

FROM  12.000    Las.    TO    48.000    LBS. 50.000  L3S 


PASSENGER    TRAINS; 

SCHEDULE    SPEEDS    FROM    30  M.    P.    H.    TO    65    M    P.  M. 
ENERGY    CONTAINED    IN    5-CAR    TRAIN 

OF  LIGHT  (  30,000    LBS.  )   CAPS  AT 

36   M.    P,   H.  6.Z0O.0OO    FT.  LBS. 

OF  HEAVY   (  127,000  LTS,)  CARS 

AT  66  M.  P.  H.  eO.OOO.COO    FT.  LBS, 


FREIGHT    TRAINS: 

TRAIN    LENGTH    FROM 
TOTAL  WEIGHT    FROM 


Fig.    1. 


LOCOMOTIVES 

WEIGHT    ON 
SINCE    AIR 
FROM 

DRIVERS   HAS   INCREASED,                          190S 
BRAKE       WAS      INVENTED, 

25.000  LBS.  TO  2T0.0O0  LBS 

1910 
400.000  LBS 

DRAW-BAR  PULL  OF 
INCREASED.     SINCE 
INVENTED.  FROM 

LOCOMOTIVES   HAS 
AIR     BRAKE     WAS 
lO.OOO  LBS  TO  OVER  6O,0OO  LBS  

-  100.000  LBS 

TOTAL    WEIGHT    OF 
PRESENT, 

LOCOMOTIVES     AT 
UP    TO 

5OO.0OO    LBS. 

-  700,000  LBS 

INCREASE 
SINCE     AIR 
FROM 

IN      WORKING     PRESSURE 
BRAKE      WAS     INVENTED. 
125  LBS 

TO    225  LBS. 

ft  20j:i 

Fig    2. 


The    demonstration    train    (  Fi.o-.    3).    which    the    Santa  Fc 

Railroad   Company   hauled  over  it.s   lines   some  months  ago  for 

educative    purposes,    also   clearly    illustrates    this    wonderful  ad- 
vancement. 
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As  a  further  illustration.  Fiijuros  4,  5,  6  ,7,  8,  9,  10  and  11 
show  corresponding-  views  of  antiquated  and  modern  equipment. 


Antiquated    Passenger    Locomotive. 
Fig.  4. 


Modern  Passenger  Locomotive. 
Fig.   5. 
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Fig.   8.       Antiquated   Freight   Locomotive. 


Fig.   9.       Modern  Freight   Locomotive. 
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Fig.    10.       Antiquated   Freight   Car. 


Fig.    11.       Modern   Freight   Car. 
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Modern   Passenger   Train. 
Fig.   12. 

Fio-ures    12   and    13    illustrate    the    modern    passenger   and 
freight  trains  respectively. 
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The  f'i'igjanis^oiijM^qjjrr  j_4  will  serve  for  ready  and  grai)]iic 
contrast  and  eom])aris()n  of  conditions  30  years  ao'c  and  today. 
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Figure   15  graphically  illustrates  the  work  which  has  to  be 
(lone  in  stoppinj^  the  passeut^er  train  mentioned  thereon. 


VJonx  PoNC  Ja  3tofping  Ra.s>3CNGcn  In-^ifo 


TUc  Mi^f  Pone  In  ^TcfPiNa  -^  7t/^."v  Con3i3Tin^  Or  £  Locof^crivcs  WCKiHixa 
1^4  Tons  C^CM  Anp  IC  /^3>C»(^  Vi!r<^«/»t;  73  lorn  Lach  Ffjcn  A  2rcce  Or  ao 
MPli  h  >irrici€Nr  To  Urr  A   WcmMT  Or  I  Tot  Ovrn  'fS  M,i.c:- 


no    no 


7J7  Tom  To  Tmc  Hr  Or  lite  Ouvc:i%  PuiLPma  Oi\  IT  Woolp  f\oN  One.  O  Trfc  L/v^^r  2rcCL 
3ri\ci:T  Ca^j  Or  Tfc  Firrseui^ci  f^iLWA\y/>  Co  fbr^  6  Hojrp  0\  fhi\  A  PiiTAhcL  Or 
66  MiLCJ 


Fig.   15. 
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Figure  \()  is  for  the  same  purpose,  iisingf^  however,  the  en- 
ergy developed  h\  one  of  our  modern  14"  guns  as  a  basis  for 
comparison. 


Woffi  Po,\c  ,',v  JTcrr/xj,  !^aii\:' 


Ir  Jt  Cr-ci'iiv  CaniV'^iy^p  'v /A  Mi./vu  7j^„-/,  LJv5jr,«  Or  £    194  Ton  LcccmcTj'ym 
Akp  10    75  1^«  f^^^Cv-^  f^uNiihG  At  eO  MPH-,  COL-ur  Pc  UnuiZCP  In  Hfinci  A  Phojcctilc 
Fi^oM  A  14' /^UN,  Tmcl  l^jujccTiLt:  WouLP  TH^vtL  A  Pi3TAncc  Or  97  Milci  Ai  Crife^c^ 
WiTm  ^5  Mlc^  ri^oM  Thc Actual  Cvn    ltii>  CoMfWfijav  b  0AiCP  On  Trio  Ai^unfTON  Tmt 
y^c  Pijr^fjcc  l.wy^CAiO  PiijLCTLy    -l^  Sf  i<:ne:tic  L\c-ic\'  Poac^'^rr  P^  75-- 

PffojCcriLC    At   ,V    Af.'Z^Li  A'(»/7-. 


/r  A  f^cT^^/^ciNC  tb*^c£.  CQui^AUimT  To  TFiat  Atpu^p  To  H^h  ^nco  ^^j-v/wj^-t  T^i^-i 
ycifi   Ar'kCP  To   Tut  f^oJCcriLC  A^  It  Lltt  The.  CAN'^ass  Mooth,  It   Woulo  J^vCl  A/r   IO50  tr 
As  Comf^fJ^p    With    ^a    Actual   T^avCl   Or  d5  M:Lts 


Fig.   16. 

The  foregding-  ilUistrations  clearl}'  show  the  wonderfully 
changed  eondilions  as  far  as  magniitude  is  concerned,  and  as  the 
controlling  of  such  enortnous  masses  when  in  motion  is  certainly 
as  important  as  to  give  motion  itself,  it  is  obvious  that  the  con- 
trolling mechanism  is  of  vital  importance,  if  not  in  the  last  analy- 
sis entirely  the  determining  factor  as  to  whether  or  not  such  de- 
velopment is  permissible. 
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Here  we  have  reachcfl  a  place  where  opitiions  may  (htfer 
according^  as  they  are  swayed  by  kiiowiedye.  presumption  or 
interest.  For  example,  some  will  say  we  had  controlling- 
mechanism  for  the  so-called  ahti<|uated  vehicles  or  trains,  and, 
therefore,  it  is  self-evident  that  »ve  still  have  at  least  the  same 
controllinjj  mechanism  for  the  present  trains,  and.  tiierefore.  we 
see  no  prreat  reason  why  controllin.;;-  mechanism  should  enter 
into  the  present  phase  of  the  transportation  development.  There 
is  a  fjerm  of  sound  reasoning;'  in  tliis.  but.  after  all.  sound  reasoti- 
ing  hin'ijes  u]ioti  whether  what  was  adequate  for  tliose  conditions 
is  adequate  for  the  present  conditions,  and  by  the  word  "ade- 
quate" is  meant  the  attainment  of  the  same  over-all  efficiency 
and  results  as  where  then  obtaina])le  ;  if  so.  there  can  be  no  le- 
jcjitimate  reason  for  considerin^Li-  the  controUiiiii  means  and 
mechanism  except  on  the  basis  that  the  means  and  mechanism  of 
former  days  were  not  all  that  was  rcxiuired  to  obtain  the  best 
"all-round"  results.  Any  other  basis  of  consideratit)n  must  in- 
volve the  one  of  beiuii'  satisfied  to  let  well  enough  alone,  which 
often  means  calling:  "gettinc:  along"  successful  operation.  As  a 
matter  of  fact,  however,  the  means  and  mechanism  (^f  thirty 
years  ago  did  not  give  the  liest  results  even  at  that  time,  nor  is 
that  means  and  mechanism  sufficient  to  operate  the  trains  of  to- 
day, or  meet  the  conditions  as  well  as  it  did  the  now  almost  for- 
ofOtten  conditions,  for  we  now  know  the  more  nn^dern  mechanism 
if  in  use  at  that  day  would  have  given  a  far  higher  efficiency  to 
the  equipment  and  conditions  of  that  day  than  did  the  apparatus 
of  that  time  :  while  we  also  ktiow  that  the  very  best  means  at 
present  available  will  not  give  as  efficient  control  of  present-day 
conditions  as  was  obtained  with  the  old  apparatus  of  the  time. 

PA.SSKXr.KR   SKKVICK   COXDITIOX.S. 

Considering  for  the  moment  passenger  equipment  only, 
natural  improvement,  combined  with  the  effort  of  railroad  com- 
panies to  attract  business  by  superior  equipment,  and  the  de- 
mand of  the  traveling  pubHc  for  greater  comfort  wheii  travel- 
ing, shorter  schedules  (higher  speeds),  and  at  the  same  time 
greater  safety,  has  led  to  the  development  of  heavier  rolling 
stock.  These  cars  and  locomotives  are  of  such  weight  that  they 
cannot  be  as  efficiently  braked  with  the  older  type  of  air  brake 
equipment  as  could  the  rolling  stock  of  years  gone  by  ;  and  this 
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is  true  not  only  of  the  so-called  service  operations  but  is  also 
true  of  emergency  ai)i)lications.  since  because  of  the  very  high 
speeds  attained,  longer  trains,  and  the  large  cylinders  neces- 
sarilv  emploved,  the  time  element,  in  the  attainment  of  cylinder 
pressure,  and  the  lowered  brake  shoe  friction  (  by  reason  of  the 
tremendous  energy  per  brake  shoe  to  be  dissipated  )  means  that 
the  stopping  distance,  with  the  brake  ecjuipment  remaining  the 
same  as  with  the  rolling  stock  of  previous  years,  is  lengthened 
out  several  Inmdred  feet.  Obviously,  therefore,  if  equal  safety 
is  to  be  maintained  and  the  schedules  operated  profitably,  at  least 
as  high  (relatively)  a  rate  of  retardation  must  be  provided  as 
heretofore. 

From  these  considerations  it  is,  therefore,  but  fair  to  as- 
sume that  the  controlling  mechanism  should  be  increased  in  ef- 
ficiencv  in  at  least  the  same  proportion  as  the  changed  conditions 
have  interfered  with  its  former  efficiency. 

We  submit  an  example  that  will  show  interestingly  what 
the  increase  in  the  weight  alone  means  to  the  operating  depart- 
ment if  it  is  to  accomjilish  such  a  presumably  desirable  result. 
Under  former  conditions,  the  factor  of  safety  in  train  handling 
was  none  too  great,  and  it  is,  therefore,  imperative  that  we 
should  be  able  to  control  modern  trains  under  present  exist- 
ing conditions,  at  least  as  safely  and  effectively  as  formerly. 

To  do  this  for  twelve  1 50.ooo-i)ound  passenger  cars  run- 
ning at  60  ^r..  P.  II..  it  is  necessary  to  provide  means  i«^r  con- 
trolling over  200.000.000  foot  pounds  of  energy  as  compared 
with  6,000,000  foot  pounds  which  was  what  the  brakes  of  thirty 
vears  ago  were  called  upon  to  control,  with  a  train  of  five  30,000- 
pound  cars  running  at  35  ^l.  F.  II.  When  the  locomotive  used 
with  each  train  (one  for  the  early  and  two  for  the  modern  con- 
ditions) is  considered,  the  total  energy  in  the  modern  train  be- 
comes 373.086.394  foot  pounds,  as  compared  with  9.800.000  foot 
pounds  for  the  trains  of  thirty  years  ago. 

It  is  not  surprising,  therefore,  that  the  air  brake  art  de- 
mands thoughtful  consideration  from  trained  and  experienced 
minds  if  the  railroad  traffic  of  today  is  to  be  handled  with  a 
safetv  and  efficiency  equal  to  that  of  the  days  when  the  total 
energv  to  be  reckoned  with  was  one  thirty-eighth  as  great. 

If,  therefore,  the  improvements  for  the  heavier  train  and 
higher   speeds  of  today   permit  of  stopping  in  about  the  same 
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distance   as  could  W  done  with  tlic  trains  of  thirty  years  ago, 
\vc  should  congratulate  ourselves  for  havin<^  held  (mr  own. 

Contrastinj:^  the  modern  Pullman  car  weij^hinj^  150,00a 
pounds  and  havinjj^  six-wheel  trucks,  with  the  earlier  passenger 
car  having  four-wheel  trucks,  and  assuming  that  from  a  speed 
of  60  ^I.  P.  H.,  the  stop  should  be  made  in  20  seconds,  the  w^ork 
done  would  be  37.5  foot-tons  per  brake  shoe  per  second,  or  over 
three  times  that  of  the  earlier  train,  notwithstanding  that  there 
are  twelve  brake  shoes  to  do  the  work  instead  of  eight.  The 
use  of  two  brake  shoes  per  wheel  is  rapidly  becoming  a  ne- 
cessity, not  only  on  account  of  the  great  amount  of  work  to  be 
performed  by  each  brake  shoe,  but  also  because  the  brake  shoe 
pressui-e  required  by  modern  conditions,  high  speeds,  and  heavier 
cars,  becomes  so  enormous  that  in  emergency  applications  too 
great  pressure  is  brought  to  bear  on  the  pedestal  and  journals, 
by  the  brake  shoes  acting  on  one  side  of  the  wdieels. 

The  tremendous  significance  of  this  increase  is  but  faintly 
appreciated  by  those  who  have  not  had  occasion  to  investigate 
this  aspect  of  the  question.  The  cast-iron  brake  shoe  is  today 
practically  as  it  was  thirty  years  ago.  This  brake  shoe  must  now 
do  four  times  the  amount  of  work  by  frictional  resistance  to  the 
rotation  of  the  wheel,  as  formerly.  It  may  be  suggested,  "Why 
not  quadruple  the  pressure  per  brake  shoe?"  But  it  also  must 
be  remembered  that  when  the  brake  shoe  pressure  is  multiplied 
by  four,  the  actual  retarding  force  is  by  no  means  quadrupled, 
for  three  vital  adverse  factors  are  be'ing  overlooked,  viz.,  the 
effect  of  increased  pressure,  speed  and  time  on  the  coefficient 
of  friction  (because  of  heat)  between  the  wheel  and  the  shoe. 
Also,  that  the  brake  shoe  w-ear  increases  very  rapidly  with  ex- 
tremely high  temperatures,  and  if  for  no  other  reason,  it  would 
warrant  the  expense  of  a  two  shoe  per  wheel  installation  for  the 
saving  in  brake  shoe  wear  and  maintenance  for  the  modern  pas- 
senger train  condition. 

In  general,  therefore,  it  may  be  stated  that  the  brake  which 
would  satisfactorily  meet  the  requirements  of  past  conditions 
falls  short  of  the  maximum  efficiency  w-hich  it  should  be  pos- 
sible to  attain,  in  proportion  to  the  increase  of  the  requirements 
of  present-day  service  over  those  of  the  past.  The  force  of  this 
is  apparent  when  the  same  comparison  is  made  between  the  lo- 
comotives and  cars  of  the  two  periods.     This  review  of  the  con- 
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ditions  and  what  is  involved,  which  is  by  no  means  exhaustive, 
^vill  serve  to  give  an  idea  of  the  magnitude  of  the  problem. 
How  the  various  stages  of  this  problem  have  been  solved,  as 
they  presented  themselves,  will  be  shown  best  by  a  consideration 
of  the  features  and  functions  of  the  improved  brake  apparatus 
that  was  developed  to  meet  the  conditions  just  explained. 

IM!'R()\"i:i)   I'ASSKXGKR    I'.RAKK    KOL'IPMF.NT. 

AMiile  the  fundamental  service  and  emergency  features  of 
the  quick  action  brake  could  not  be  departed  from  on  account  of 
the  necessity  for  maintaining  interchangeability  of  apparatus,  and 
operative  functions,  it  was  clear  that  in  designing  a  brake  to 
meet  these  new  conditions,  not  only  must  the  fundamental  fea- 
tures of  the  old  brake  be  improved  to  their  highest  possible  ef- 
ficiency, but  new  features  must  be  added,  some  of  which  were 
inherently  impossible  if  the  design  were  carried  along  the  lines 
])reviously  laid  down. 

While  this  is  a  point  of  departure,  the  develojiment  of  the 
newer  forms  of  locomotive.  ])assenger  and  freight  brakes  was 
commenced  and  it  may  be  fairly  said  with  the  incor])oration  of 
the  new  features,  which  will  be  explained  in  what  follows,  the 
air  brake  entered  u])on  a  new  era  of  its  history  as  distinct  from 
that  which  preceded,  covering  the  progress  of  the  art  from  the 
development  of  the  ])lain  automatic  brake  to  the  high  speed 
brake,  as  that  era  was  distinct  from  those  of  the  straigiit  air 
brake  and  of  the  hand  brake  which  marked  the  earlier  history  of 
the  art. 

Briefly  stated,  the  recognition  of  the  higher  efificiency  and 
added  means  required  by  the  changed  conditions  referred  to.  led. 
in  case  of  the  passenger  brake,  to  the  incorporation  of  the  fol- 
lowing features  in  addition  to  those  characteristic  of  the  previous 
.form  of  equipment. 

1.  Quick  rise  of  lirake  cylinder  ])ressure  so  that  the  brak- 
ing force  may  reach  its  maximum  in  the  shortest  possible  time 
and  thus  begin  to  be  effective  in  reducing  the  speed  when  at  its 
highest  value — and  when  the  increase  in  distance  run  before 
coming  to  a  stop  is  greatest  for  every  second's  delay. 

2.  Uniform  braking  force  on  all  cars,  irrespective  of  size 
of  equipment  and  variation  in  piston  travel,  thus  contributing 
largely  to  the  convenience  and  comfort  of  passengers,  as  well 
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as  making  the  brake  niorc  reliable  ami  therefore  easier  to  nianip- 
ulate. 

3.  Maititenaiice  of  both  service  and  enierj^encv  1)rake  cvl- 
iiuler  pressures  up  to  the  capacity  of  the  ample  storage  reser- 
voirs of  the  cars.  This  is  of  the  <jreatest  advantapi'e  in  overconi- 
iiit;"  the  ever-jjresent  and  often  serious  dcjiletion  of  brake  cyliti- 
der  pressure  l)y  packing-  leather  leakage. 

4.  rredeterniitied  and  fixed  limiting  of  maximum  service 
braking  force,  without  a  safety  valve  or  other  blow-off  device. 
This  maintains  the  ])ro]K'r  margin  between"  the  force  of  service 
and  emergencN  applications  and  tend.s  to  reduce  wheel  sliding 
without  wasting  air  and  with  a  mininnnn  of  ap])aratus.  thus  re- 
sulting in  econonn  both  of  operation  and  maintenance. 

5.  (Juick  service  feature  to  com])ensate  for  increased 
length  of  train  and  bring  about  more  prompt,  uniff)rm  and  cer- 
tain application  of  brakes. 

(\  Ouick  recharge  of  the  auxiliary  reservoirs  to  offset 
longer  trains  and  larger  cylindiTs  and  reservoirs  and  insure  a 
prompt  application  of  the  brakes  when  desired  ancl  prevent  the 
depletion  of  the  auxiliary  reservoir  ])ressure. 

7.  Graduated  release  feature  to  adfl  to  the  flexibility  of  the 
brake  by  making  it  possible  to  graduate  the  brakes  oft'  as  well 
as  on  and  so  to  handle  the  train  more  smoothly,  with  a  greater 
saving  of  time,  and  a  reduction  in  the  amount  of  wheel  slid- 
ing. 

8.  Much  higher  brake  cylinder  pressure  o1)tained  in  emer- 
genc\  for  the  same  brake  pi|x^  pressure  carried,  which  ])ressure 
is  maintained  and  retained  during  the  complete  stop,  thus  ma- 
terially shortening  the  sto])s  and  adding  greatly  to  the  safety  of 
the  trains. 

<).  Autouiatic  cmergencv  ai)plication  on  dei)letion  of  brake 
pipe  pressure.  This  is  a  safetv  and  protective  feature  of  great 
value,  in  that  it  insures  sufficient  braking  force  being  automat- 
ically obtained  t«^  bring  the  train  to  a  stop  in  case  the  sy.stem  is 
depleted  below  a  predetermined  pressure  either  by  careless  ma- 
nipulation or  accidentallv. 

TO.  Full  emergency  braking  force  at  any  time,  thus  ]>lacing 
the  maximum  stopping  power  the  brake  has  to  offer  at  all  times 
ready  for  use  by  the  engineer  whenever  an  emergency  arises, 
irrespective  of  what  may  have  preceded. 
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11.  Separation  of  service  and  emergency  features  so  that 
the  necessary  flexibiHty  for  service  apphcation  can  be  obtained 
without  impairing-  in  the  shghtest  the  emergency  features  of  the 
equipment  and  conversely,  so  that  undesired  quick  action  is 
practicall}'  impossible. 

12.  High  maximum  braking-  force  secured  with  low  total 
leverage,  with  correspondingly  greater  over-all  efficiency  of  the 
brake. 

So  much  for  ])neumatic  im])rovements — all  of  which  arc 
now  available  and  in  use  in  some  places. 

Controlling  means  for  passenger  cars  should,  however,  not 
be  dismissed  with(nit  a  reference  to  operating  the  mechanism 
by  electricity. 

Actuating  the  brakes  electrically  results  merely  in  the  elimi- 
nation of  the  time  element  of  application,  the  retarding  force 
coming"  solely  from  the  ])neumatic  operation,  consequently  add- 
ing electric  control  without  first  developing  the  pneumatic  fea- 
tures to  a  high  degree  is  an  expensive  way  of  seeking  improve- 
ment. 

Not  only  this,  but  the  heavier  vehicles  and  lengthened  trains 
have  vastly  increased  the  energy  to  be  controlled  and  magnified 
the  time  element  necessarily  involved  in  so  doing  it.  It  is  im- 
perative that  if  the  same  relative  freedom  from  surges,  shocks 
and  stresses  is  to  be  retained,  the  brake  control  nnist  be  much 
more  flexible  and  responsive  than  has  heretofore  been  the  case. 

With  this  end  in  view,  great  impn)vements  have  been  made 
in  the  purely  ])neumati'c  brake,  but  full  attainment  is  only  pos- 
sible when  the  i^neumatic  brake  is  operated  electrically,  as  b}- 
this  means  the  time  element  between  the  first  and  rear  of  the 
,  train  is  reduced,  and  the  degree  of  retardation  best  suited  to 
speed,  can  be  measm-erl  to  a  degree,  and  it  is  obvious  that  with 
any  class  of  rolling  stock  or  make-up  of  train,  that  the  elimina- 
tion of  the  time  element  of  brake  operation  will  be  both  an  im- 
provement in  this  respect  and  also  in  the  degree  of  perfection 
required  in  the  human  agents  of  its  manipulation. 

It  is  seldom  that  any  one  device  or  aj^i^liance  coffers  the  so- 
kition  of  so  many  problems,  overcomes  so  many  difficulties  and 
at  the  same  time  utilizes  such  a  vast  energy  that  now  is  danger- 
ous or  goes  to  waste. 
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'I'liis  s\  stt'in  climiiKiU's  tiino  as  far  as  l)rakc  initiation  and 
propagation  is  concerned. 

It  eliminates  retardation  shocks  since  it  reduces  l)rake  oper- 
ation as  closeh"  to  the  effects  as  though  one  vehicle  only  was 
heinii"  retarded. 

It  reduces  the  human  e(|uation  to  a  very  low  factor,  as  it 
is  so  i)romi)tlv  responsive  and  flexihle  that  correction  of  errors 
of  iud!.^nient  in  manipulation  can  l)e  UKuk'  hefore  inconvenience 
can  occur. 

It  is  free  from  manv  of  the  shortconiini^'s  of  other  brake 
cquii)nients.  s])ecial  care  hein;.;-  taken  to  insure  its  immunity  from 
influences  (which  unavoidably  exist)  that  cause  brake  operations 
contrarv  to  what  arc  contemplated  or  when  not  desired. 

It  increases  the  safety  of  train  operation  because  full  emer- 
gencv  braking-  force  is  available  and  obtainable  always  anrl  is  in- 
stantaneously effective. 

For  "service"  (  station  stops,  etc.")  operation,  it  is  especially 
valuable  from  a  revenue  standpoint,  as  it  permits  of  stO])s  being 
made  in  much  less  time  with  a  reliability,  smoothness  and  accur- 
acy heretofore  impossible. 

It  permits  of  accurate,  instant  and  comprehensive  commu- 
nication between  the  engineer  and  train  crew,  or  vice  versa,  thus 
contributing  largely  to  co-operation  an.d  efficiency. 

It  combines  in  one  brake  or  train  control  equipment  the 
two  elements  (compressed  air  and  electricity)  that  seem  in- 
tended to  complement  each  other  for  this  purpose,  and  since  the 
combination  has  proved  in  practice  to  be  fully  equal  to  its  theory, 
it  can  hardly  be  called  prophecy  to  say  that  its  potentiality  will 
be  taken  advantage  of  as  it  becomes  known. 

It  is  reliable,  adaittable  and  complete  and  the  writers  have 
endeavored  to  so  carefully  and  fully  set  forth  the  system  as  to 
permit  those  interested  or  concerned  to  verify  all  that  is  claimed 
for  it.  If  this  is  accomplished,  our  purpose  is  served  and  nmch 
progress  in  this  important  and  dififictilt  field  will  have  been  made. 
What  this  progress  in  passenger  brake  development  repre- 
sents in  increased  economy  of  train  operation  depends  upon  the 
view  point,  that  is  to  say.  if  cost  of  change  is  to  be  the  determin- 
ing consideration  then  the  improvement  possesses  no  value  to 
the  one  who  so  considers;  if.  however,  he  desires  to  secure  the 
economv  and  increased  efficiency  arising  from  such  development, 
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it  can  1)0  ohtaim-d  in  various  \va}s.  As,  for  example,  if  the 
])0\ver  consumed  be  kept  the  same  with  the  shorter  stop  econ- 
omy aloni^  the  followinf;;^  lines  is  im|)lie(l :  (  i  )  Higher  average 
speeds,  (2)  shorter  schedules,  (3)  for  the  same  number  of  cars 
increased  traffic  capacit}'.  (4)  for  fewer  cars  the  same  traffic  ca- 
pacitv.  If  it  is  desired  to  seciu"e  economy  by  a  reduction  in 
])Ower  consumj^tion.  this  can  be  accomplished,  still  retaining  (i) 
the  same  average  s])eeds  and  (  2 )  the  same  schedules  and  ca- 
pacity. 

Assuming  the  stop  to  l)e  reduced  from  40  seconds  to  20 
seconds,  it  is  ol)vious  that  it  is  ])ossil)le  to  run  with  power  on  for 
20  seconds  where  before  the  train  was  run  with  brakes  on  for 
this  same  20  seconds.  If  the  train  does  not  accelerate  while  this 
power  is  on,  a  saving  in  running  time  between  stops  of  10  sec- 
onds is  made.  (If.  the  train  accelerates,  a  greater  saving  is 
made.)  Assuming  the  trip  to  be  two  hours  long  when  making 
40-second  stops  and  100  stops  to  be  made,  reducing  the  time  of 
stop  to  20  seconds  results  in  reducing  the  time  of  the  trip  to  T.44 
hrs.  That  is.  while  the  old  train  was  making  one  trip,  the  new 
train  would  make  1.39  trips.  ( )r  if  both  trains  consisted  of  5 
cars,  in  one  day  these  5  cars  with  the  new^  train  would  have  a 
value  of  62  cars  as  compared  with  a  value  of  45  cars  with  the 
old  train,  and  assuming  60  passengers  per  car  the  new  train 
would  be  capable  of  carrying  3.720  people  per  day  as  compared 
with  2.700  people  per  day  with  the  old  train,  or  an  increase  of 
38%.  From  this  example  it  will  be  seen  that  under  conditions 
of  congested  traffic,  a  brake  of  maximum  efficient  design  wnll 
add  as  much  to  the  carrying  capacity  of  the  road  as  would  the 
purchase  of  numerous  vehicles  (2  for  the  example  taken), 
wdiich,  how^ever,  it  would  not  be  possible  to  operate  because  the 
old  brakes  do  not  permit  of  the  required  headway,  etc. 

As  to  emergencv  applications,  we  assume  the  stop  to  be  re- 
duced one-half.  It  is  obvious  that  the  same  margin  of  safety 
could  be  obtained  with  the  headway  cut  in  two  making  it  possible 
to  run  twice  as  many  trains  as  is  possible  with  the  longer  stop 
and  still  retain  the  same  safety  factor. 

As  an  evidence  that  the  practical  railroad  man  appreciates 
the  increase  in  traffic  capacity  secured  by  the  proper  brake 
equipment,  we  quote  from  an  interview  with  President  T.  P. 
Shouts,  of  the  Interborough  Rapid  Transit  Co..  as  given  in  the 
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Xcw  "\'(»rk  Tribune  of  Auj^^ust  i^tli.  191 1  : 

"Tliitik.  then,  of  what  we  have  done  for  safety  and  for  time 
savins^  by  ado])tini^.  as  we  were  the  first  to  do,  the  W'estiniL^^house 
Electro- Pneumatic  I5rakel  It  enables  us  to  increase  our  train 
movement  by  lettin*::  one  train  follow  another  at  shorter  inter- 
vals than  before,  and  it  maintains  a  «^reater  factor  of  safetv." 

From  another  view  i)oint.  as  we  have  seen,  economy  mav  be 
secured  by  reduced  ])ower  consumption.  The  following;'  calcula- 
tions are  submitted  to  indicate  what  this  economy  may  be  under 
conditions  as  assumed. 

ARCUMKNT. 

In  suburban  passenj.;^er  train  service,  train  movement  con- 
sists essentially  of  a  period  of  acceleration  and  a  period  of  decel- 
eration, time  between  stops  being  the  sum  of  these  two.  //  time 
bctiK.rcii  sfof^s  remain  constant  and  the  period  of  deceleration  be 
shortened  by  the  nse  of  improved  brake  eqnipment,  it  is  possible 
to  introduce  a  period  of  coastint:^.  A  period  of  coastinsf  implies 
a  lower  maximum  speed  which  permits  of  a  shorter  accelerating- 
period  or  allows  steam  (current)  to  be  cut  off  sooner.  It  is  evi- 
dent that  a  reduced  steam  (  current)  consumption  gives  a  reduced 
coal  consumptioti.  The  following  calculations  indicate  what  tlie 
reduction  might  be. 

COXDITIOXS.. 

Average  distance  between  stops.  1.3  miles. 

Average  speed  between  stops.  24  ^I.  P.  H. 

Average  time  stop  with  old  equipment.  50  seconds. 

Average  time  stop  with  improved  equipment.  25  seconds. 

Weight  engine  and  tender.  136.000  lbs. 

Xumber  cars  in  train.  8. 

Weight  per  car.  80.000  lbs. 

Train  resistance  during  acceleration.  10  lbs.  per  ton. 

Tf.-^  lbs.  coal  per  I.  H.  P.  hour. 

Efficiency  from  cylinders  to  crank  pins.  85/^. 

Xumber  accelerating  periods  per  run.  12. 

Actual  length  run.  17  miles. 

Total  runs  per  day.  75. 

Cost  of  coal.  S2.50  per  ton. 

Trains  operated  18  hours  a  day. 

COAL    USED    WITH    OT.D    EQUIPMEXT. 

1.3  miles-^24  M.  p.  H.=  i95  seconds  between  stops. 
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195 — 50^^145  seconds  time  train  accelerates. 

Maximum     A'elocity  X  I45  +  ^laximum     \'elocityX50^i.3 


XS^So.  2  2 

Maximum  A*clocit}=:7o.5  ft.  per  scc.=:::48.o  M.  P.  H. 
]\[aximum  \  elocity  is  attained  in   145  seconds. 
Acceleration^48.o-:-i45=:.33  j\I.  P.  II.  per  sec. 
Weight  train=i36ooo+(  8X80000  )=77r),ooo  lbs. 
Accelerating  force=776oooX -33X5280=1 1.700  lbs. 


32.2  3000 

Force    necessary    to    overcome    train    resistance,    accelerate 
moving  parts,  etc.= 

766000X10=3.830  11:)S. 

2000 
Total  force  to  move  train  at  rate  indicated=:i  1,700-1-3,830= 
15,530  lbs. 

PI.  P.  at  average  speed  of  24  ^l.  P.  11.  =  15530X24X147= 


1000  PI.  P.  550 

I.  H.  P.  at  857r  efficiency=iooo-f-.85=ii8o  I.  H.  P. 
Coal  consumption=ii8oX3-5=-"4i20  lbs.  per  I.  PI.  P.  hr. 
Coal  consumption  per  acceleration=T4i2oXi45^=i6C)  lbs. 


3600 
Coal  consumption  per  run=^i66X  T2r=:i999  lbs. 
Coal   consiniipfion   per  _V('(r7-=i999X75X3i3-^ 2000=23.400 
tons. 

COAT.    USKO    WITH    IMl'RO\-KU    KQUir^n'.XT. 

195  seconds  between  stops  as  with  old  equipment. 

195-25=170  seconds  time  of  combined  acceleration  and 
coasting. 

^Maximum  velocitv:=^I.  P.  H.  per  sec.  times  time  of  accel- 
■eration. 

Assume  3*1.  P.  II.  per  sec.  same  as  with  old  equipment^. 33 
M.  P.  H.  per  sec. 

Max.  A\'locit}Xtime  of  acceleration-fav.  velocity  coasting 
2  Xtime  of  coasting  1-av.  velocity  deceleration. 

Xtime  of  deceleration=  1.3X5280. 

From  above,  time  of  acceleration:=i26  seconds. 

Coal   consumption  per  acceleration=4i2oX  126=144  lbs. 

3600 
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Coal  c<inMiini)ii<)n  ]>cr  nin^  144X  i-^=  1730  lbs. 
Coal  coiisiiinl'tiDit   per   \'t'(/r:^  1730X75X313-^-000=20,300 
tons. 

S.WIXC    l.\    COAL. 

Tons  ])cr  year  old  L'(|ui|)nK'iU 23,400 

Tons   ])er   year   iniproNcd    c(|ui|)nK'nt    20,300 

Saving-    3.100  tons 

3.100  tons  at  $2. 50  per  ton=S7.750. 

KKTUK.V    RKAI.IZKI)    OX    J  X\  I'.SIM  l'..\  T. 

18  hours-^75  trains=.24  hours  bjiwcLMi  trains  avcrai^'c. 

17  niiles-f-24  ]M.   r.  H.rzr.joB  hrs.  per  trip  one  way. 

.7o8X^-^-^4=5<;=''>  trains. 

Allow  two  trains  for  uneven  sj^acini.;'. 

Total  trains^rS. 

Cars  ])er  train=8. 

Total  cars  recpiired  for  service=64. 

Assume  old  equipment  to  be  returned  and  improved  equip- 
ment to  be  put  on  at  $200.00  per  car. 

Cost   improved   equipment=:64X200^$i2,8oo. 

Return   on  {iiz-csfiiicnf=/'/^o-^i2,Soo=^(^o.^9'r  per  year. 

\\'hile  these  calculations  assume  certain  conditions  of  oper- 
ation, it  must  not  be  thougiit  they  are  in  any  manner  exceptional, 
for  there  is  no  operation  but  what  can  be  improved  in  earninG^ 
capacity  to  a  greater  or  less  degree  by  taking;  advantage  of  mod- 
ern brake  apparatus. 

So  much  for  passenger  brake  improvements. 

FREIGHT  SERVICE  coxDiTioxs  AND  EQrip:\r]:xT 

Air  brake  equipment  for  freig;ht  cars  has  developed  through 
several  distinct  stages:  First,  straight  air.  then  plain  aito- 
■""iiatic,  tIk  IT  quick  action  automatic,  and  now  the  present  quick 
service,  miiform  release,  uniform  re-charge  automatic  :  each  serv- 
ing in  turn  to  meet  the  special  conditions  pertaining"  during  the 
dififerent  periods. 

The  most  important  factor  making  it  necessary  to  change 
the  type  of  Freight  Car  Equipment  has  been  the  increasing- 
length  of  trains,  as  instanced  by  the  change  from  short  trains 
on  which  straight  air  was  used,  to  the  25  and  30-car  trains 
equipped  with  plain  automatic  :  from  the  30  to  50-car  trains  for 
^vhich  the  quick  action  automatic  was  designed,  to  the  50  to  100- 
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car  trains  of  today,  which  have  made  the  quick  service  uniform 
release,  uniform  re-charge  equipiuent  a  necessity. 

The  (hstinctive  features  wliich  are  ])ecuHar  to  each  type  of 
freiij^ht  air  lirake  eciuijiment  mentioned  al)()ve  liave  mainly  to  do 
with  tlic  fiiiicfioiis  ichich  assist  in  af^proachini:;  uniform  and  in- 
stantancons  applicalion  and  release  of  brakes. 

Automatic  air  hrake  eciuij^ments  are  operated  l)y  ditteren- 
tials  of  pressure  orij^inatinsj,-,  as  far  as  the  manual  operation  is 
concerned,  at  the  head  of  the  train  hy  the  brake  valve  on  the  lo- 
comotive. 

As  trains  increased  in  leni;th.  the  brake  valve  was  devel- 
oped  to   meet  the   changing   conditions,   but   it  became   evident 


Fig.  17. 
that,  as  the  length  of  the  brake  pipe  increased,  the  distance  the 
air  must  travel  to  reach  the  exhaust  at  the  brake  valve,  the  fric- 
tion in  the  pipe,  and  the  volume  to  be  handled,  caused  the  pres- 
sure to  reduce  so  slowly  that  many  Ijrakes  would  not  apply,  and 
increased  the  time  of  securing  the  differential  to  such  an  extent 
that  when  the  entire  differential  was  created  at  the  brake  valve 
the  ajiplication  of  brakes  would  be  com]:)leted  at  the  head  end  of 
train  so  long  in  advance  of  any  check  to  the  rear  end,  that  the 
slack  ran  in.  causing  destructive  shocks  during  heavy  apjilica- 
tions. 

It  became  necessary,  therefore,  after  the  use  of  the  brake 
valve  to  create  the  differentials  as  far  as  could  be  ])ermitted, 
to  have  the  triple  I'ali'es  assist  in  making  the  brake  application 
^V  ereatinj^  differentials  of  pressure  loeally  on  ea^h  vehicle  to 
assist  in  running  the  serial  a])i)lications  of  the  brakes  through 
the  train  fast  enough  to  avoid  shocks.  This  was  the  feature 
employed  as  being  an  absolute  necessity,  i.  e.,  local  brake  pipe 
reductions,  wlien   the  "Quick  Action  Triple   \'alve*"    was   devel- 


<)])C(1,  which  cut  down  the  time  of  serial  apphcation  of  brakc^i 
in  ciiicri^cncy  only  hy  niakini;-  such  l)rakc  pi])c  rcchiclion  on  each 
vehicle. 

The  i)resenl  o])eratini;'  conditions  with  trains  of  still  greater 
lenj^th  u])  to  lOO  cars  and  regularly  60  to  75  cars,  necessitate  a 
decrease  in  time  of  serial  application  of  brakes  through  the  train 
in  the  si'ri'icc  requirements,  i.  e.,  ordinary  uses  of  the  brakes 
other  than  in  emergency,  similar  to  what  was  brought  about  by 
the  (|uick  action  features  of  the  t\pe  "11"  (|uick  action  triple 
valves,  which,  as  ex])lained,  was  confined  entirely  to  einer^ency 
applications. 

With  the  ])resent  50  and  100-car  freight  trains  excessive 
shocks  to  the  e(|uipnient  and  shifting  of  lading  are  likely  to  oc- 
cur during  the  release  of  brakes  with  standard  e(|uii)ment.  owing 
to  the  earlier  release  of  triples  on  vehicles  at  head  end.  to  suck 
an  extent  that  it  has  been  necessary  to  require  engineers  to  com- 
plete the  stop  after  making  a  brake  application,  rather  than  tc^ 
attempt  a  release  of  brakes  at  slow  speeds.  Tliis  has  created  a 
demand  for  a  uniform  release  feature  to  compensate  for  this; 
difference  in  time  of  release,  so  that  a  release  of  brakes  may  be 
made  at  any  time  desired. 

The  present  long  trains  also  bring  a  demand  for  more  iini- 
form  application  of  brakes  as  to  pressures,  making  it  necessary 
to  have  uniform  re-ehari^e  of  auxiliary  reservoirs. 

The  longer  trains,  with  additional  brake  pi])e  volume,  pipe 
friction  and  leakage  at  hose  connections,  make  it  all  the  more 
difficult  to  get  rise  of  pressure  in  brake  pipe  at  the  rear  end  of 
train  with  sufficient  ])romptness  to  insure  release  of  all  brakes,  es- 
pecially back  of  the  middle  of  train,  resulting  in  frequent  start- 
ing from  a  stop,  with  standard  equipment,  with  an  occasional 
brake  or  brakes  not  released,  causing  shocks  and  sliding  of 
wheels. 

It  has  been  determined,  by  careful  investigation,  that  fully 
(p  per  cent  of  all  slid-flat  wheels  in  freight  trains  occur  from 
non-release  of  brakes  after  a  stop,  rather  than  the  supposed  slid- 
ing during  progress  of  stop. 

When  conditions  as  above  enumerated  became  sufficiently 
general  a  demand  was  created  for  development  in  the  air  brake  art 
to  meet  the  new  re(|uirements,  which  were  beyond  the  limitations 
of  equipment  already  in  use,  hence  it  was  natural  that  the  quick 
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action  triple   valves   should   have    rertnenieiits   added   t(j  meet  the 
new  conditions. 

It  was  necessarv.  however,  to  eontiiie  any  and  all  improve- 
ments in  e(|ni])ment  to  those  which  could  he  used  to  ad\'antag'e 
in  trains  with  e(iui])nient  now  on  cars  without  chani^'e  in  hose 
connection  or  additions  thereto.  It  was  also  necessarw  if  ])Os- 
sible,  to  confine  the  improvements  to  features  which  could  be 
added,  if  desired,  to  the  standard  (|uick  action  triple  valves  al- 
readv  in  use,  and  also  to  im])rove  the  operation  of  old  equipment 
if  mixed  in  trains  with  the  improved  type. 


F.g.   13. 

Tliis  resulted  in  the  developuu-nt  of  the  t_\"pe  "K"  f riffle 
valve  (Fig".  ]8),  ])erforming  all  functions  of  the  ty])e  "11,"  \\ith 
the  addition  of  the 

(ji'icK  si-;k\ici':  i-i;.\TL"Ri:. 

UXIl'OKM    Kl'.l.l'.ASl",    i-KA'l'rKi:. 

I'xii'oKM    Ki'.-ciiAKOr;    I'l;  \-irRi-;, 

■all  of  which  features  can  he  added  to  the  W'estinghouse  standard 

type  "H"'  quick  action  tri])le  valves. 

The  novel  features  of  the  '"K"  trijjle  valves  are  as  follows: 
The  Quick  Service  Feature    (as  shown   in   Fig.    i</).   which 

hastens  the  time  of  serial  action  of  Ijrakes  through  long  train.s 

in  service  applications  in  a  similar  way  to  the  hastening  of  the 
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lime  <if  scTJal  ;icli<m  in  (.•UKrm'iicy.  the  fiiUTm'iicy  bcin^-  tlu'  same 
as  brfdri":  llu-  siTxiiX'  linu'.  Imw  c-wr,  l)ciii^'  i)ractically  cut  in 
two.  for  a  train  of  J^  cars  or  nmrc. 

This  result  is  hnui^lil  about  l)y  each  "l\"  Irijjlc  valve  )iiak- 
///_^''  a  loco!  rcdiiclloii  nf  hnihc  f^if^r  f^rrssiirr  on  each  vehicle  by 
taking;'  a  ([uantiu  of  air  mit  of  the  brake  i)i])e  and  adniittiiii^  the 
same  to  brake  cxlinder,  the  local  reduction  thus  made  settin.i>' 
the    tri])le    vahe    in    action    on    next   adjoiniuL;-   \ehicle ;    such   ac- 


AuxiLiARY  Reservoir 

R  1 


Brake  Cyunder 

c 


i  pipe  tap 
Brake  Pipe 


Fig.  19. 
tion,  by  the  way,  resulting-  whether  the  next  triple  be  "K,"  "H" 
or  any  other  type.  The  brake  ])ipe  air  expanded  into  the  brake 
cxlinder  assists  the  auxiliar\-  reservoir  air  to  (juickly  move  the 
l)rake  piston  be\ond  the  leakage  t^'roove,  and  also  to  force  the 
l^iackint;-  leather  out  as^-ainst  the  walls  of  the  cylinder. 

This    local    reduction    on    each    vehicle    results    in    complete 
serial  action  of  brakes  throuia,'h   trains  of  any   Icn.Qlh  with  only 


vcrv  lii^lit  reductions  on  head  end.  securin!:;-  the  cffcctn-c  use  of 
brakes  nnifonnly  on  all  vehicles  in  trains  of  any  lenc^th.  whereas, 
with  triple  valves  other  than  "K,"  the  serial  action  in  service  ap- 
plication often  ceases  entirely  hefore  reaching-  the  middle  of  the 
train,  or  skips  miscellaneously  through  lono-  trains,  resultiui;-  in 
only  one-third  to  one-half  of  l)rakes  beint;-  ap])lied.  except  in 
emergenc}'. 

The    Uniform  Release  Feature   (as  shown  in  Vv^.   20)    was 
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F:g.  20. 

added  to  retard  the  esca]K'  of  pressure  from  the  brake  cylinder 
on  vehicles  (.n  head  end  of  train  until  the  ])ressure  in  brake  pipe 
could  be  raised  sufficiently  < n  rear  end  to  start  release  of  rear 
brakes,  then,  all  b.rakes  cor.tinuint;-  to  release  toi^ether,  zero 
being-  reached  at  about  the  same  lime  on  all  vehicles,  shocks  and 
break-in-twos  are  avoided,  making'  it  ])ossib!e  to  ]XM-mit  the  en- 
o-ineers  to  release  tlie  brakes  on  trains  e(|uipped   with  ""K"  triple 


valves  at  any  time  desired,  witlmut  the  necessity  of  conipletinin' 
a  stop,  this  unifonn  release  feature  adthns;-  to  the  cars  tlie  well- 
known  assistance  derived  from  the  use  of  independent  hrakes 
on  the  locomotive. 

The  uniform  rc-chart^c  feature  was  added  to  th?  "K"  triple 
to  retard  the  re-charp^e  of  auxiliary  reservoirs  on  vehicles  at 
head  end  sufficiently  to  compensate  for  the  difference  in  time 
ref|uired  to  raise  pressure  in  hrake  pipe  at  rear  end  of  lontj  train, 
the  auxiliaries  on  rear  end  heinij  the  particular  ijovernin^'  factor. 
especially  in  j^rade  work,  to  secure  uniform  work  done  hy  hrakes 
on  all  vehicles. 

This  uniftirm  re-charge  is  brought  about  1)y  slijihtly  re- 
stricting- the  ports  to  the  auxiliaries  on  head  end.  but  it  will  be 
appreciated  that,  as  the  pressure  is  hii^her  in  the  lirake  pijjc  on 
such  head  vehicles,  the  rate  of  re-char!^e  throuiih  the  smaller 
port  thus  secured  will  be  i)racticall\'  the  same  as  with  the  less 
differential  workino:  against  the  unrestricted  ports  opened  to  the 
auxiliary  reservoirs  on  vehicles  in  rear  eufl  of  train,  so  that  pres- 
sure in  all  auxiliary  reservoirs  will  reach  maximum  at  about  the 
same  time. 

The  uniform  re-charg'e  feature,  by  having  the  smaller  open- 
ings deducting  pressure  from  brake  pipe  on  head  end.  makes  it 
easier  to  secure  prompt  rise  of  pressure  in  brake  ])ipe  on  rear 
end  of  train,  thus  practically  insuring  the  movement  of  all  tri])le 
valves  in  train  to  release  positi(3n.  avoiding  stuck  brakes  and 
slid-flat  wheels  caused  by  non-release  of  brakes.  This  feature 
also  prevents  over-charge  of  auxiliarv  reservoirs  on  head  end 
of  train  during  release  and  re-charging,  thus  avoiding  imdesired 
re-application  of  brakes. 

It  has  been  determined  also  that  a  large  number  of  break- 
in-twos  occur  from  attempts  to  start  long  freight  trains  with 
brakes  applied  at  rear  end.  The  uuiforui  rc-c!uiroic  feature  of 
'"K"  triple  valve,  insuring  the  release  of  all  brakes  in  the  train, 
guarfls  against  brakes  remaining  aj^Ji^lied  at  rear  end  and  caus- 
ing break-in-twos.  and  also  the  uniform  release  feature,  retarding 
the  escape  of  brake  cylinder  pressure  on  head  end  initil  rear 
brakes  have  started  to  release,  makes  if  difficult  for  eus^ineers  to 
Dioz-e  trains  until  all  zelieels  can  rez'olz-e. 

AI>VAXT.\r.KS  OF   IMPROVKD  FRKICIIT   T.RAKK   KoUIP.M  KXT. 

The  advantages  of  the  improvements  and  refinements  of  the 
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"K''  triple  valve  are  as  follows : 

I.  That  with  airbrakes  applied  with  lis^ht  reductions,  trains 
can  be  controlled  with  the  "K"  triple  valves  with  less  shock  to 
equipment  and  daniaij'e  to  ladini^-  en  route. 

2.  That  the  control  of  trains  with  li.^'ht  reductions  secures 
greater  reserve  in  air  brake  equii)nient  with  "K"  triple  valves, 
as  several  light  reductions  can  be  made  from  the  same  stored 
volume  as  would  be  re(|uired  for  one  heavy  application  to  secure 
similar  control  with  standard  tri]ile  valves.  This  means  much 
in  the  handling  of  increased  tonnage  on  grades. 

3.  The  <[uick  service  feature  of  "K"  triple  valves  favorably 
affecting  other  trii:)les.  whatever  their  type,  on  adjacent  vehicles, 
makes  it  possible  to  secure  improved  results  with  only  a  partial 
equipment  of  "K"  triple  valves,  securing  the  improved  results 
in  proportion  to  the  number  of  "K"  triple  valves  in  the  train, 
plus  the  advantages  secured  from  the  favora1:)le  effect  upon  other 
adjacent  triple  valves. 

4.  The  uniform  release  feature  of  the  '"K"  triple  valve, 
making  it  i)ossible  to  secure  uniform  and  prompt  release  of  all 
brakes  in  the  train  and  reducing  shocks  to  equipment  and  dam- 
age to  lading,  is  of  great  imjiortance.  even  though  engineers 
were  not  permitted  to  release  brakes  at  any  and  all  times,  as 
whenever  a  release  is  made  with  the  "K"  triple  valves,  there  is 
much  less  shock  to  the  equipment  and  lading. 

5.  I'y  the  use  of  the  "K"  tri])le  valves  the  same  air  supply 
capacitv  on  the  locomotive  will  serve  for  longer  trains  than  with 
standard  ef|ui]:)ment. 

C).  The  coml)ined  l)enefits  of  the  "KT""  locomotive  equip- 
ment and  "K"  triple  A'alves  in  securing  ]:)ronipt  release  of  all 
brakes  in  the  train  is  of  great  importance  as  l)earing  upon  the 
reduction  of  the  number  of  break-in-twos  and  slid-flat  wheels. 

It  will  be  noted  that  what  has  been  said  in  regard  to  freight 
train  control  has  dealt  chiefly  with  comjicnsating  factors  for  the 
evils  brought  into  existence  by  longer  trains,  these  evils  being 
chiefly  those  arising  from  the  very  great  increased  quantity  of 
air  required  and  its  distance  from  the  scmrcc  of  manipulation. 
This  made  the  brake  very  erratic  and  unreliable  in  its  action, 
besides  interfering  seriously  with  the  very  essential  factor  of 
imiformitv  of  action,  which,  when  existing  to  the  maxinnnn  de- 
gree in  a  brake,  means  a  ]:)erfect  medium  for  train  control. 
There   is   another   condition,   however,    that    is   quite   as   serious. 
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perhaps  more  so.  than  the  torcj;<»in<;",  iianieK'.  that  of  the  very 
ii^reat  (hft'erencc  of  retanhnj;'  force  developecl  on  the  car  enipt\' 
and  the  car  loaded  ;  therefore,  we  may  profitably  spend  a  short 
time  in  considering  the  longer,  heavier  freiglit  trains. 

TIIK    COXTKOI.    Ol'    I.OXC,    IIK.WV    I'RlUCHT    TRAINS    I  .\'    I.KXK.r,    K()AI> 
AND   IN   C.KADK  SKKVICK. 

During  the  past  two  or  three  years  the  use  of  heavy  freight 
cars,  of  increased  ca])acity,  has  been  steadily  growing,  and  the 
problem  of  properly  controlling  long  and  heavy  trains,  especial- 
1\"  on  grades,  has  become  correspondingly  more  pressing.  If  it 
lie  taken  for  granted  that  the  controlling  of  trains  of  ten  or 
twenty  Acars  ago  left  nothing  to  be  desired,  it  follows  that 
similar  traffic  of  today  is  as  well  taken  care  of  as  it  was  then. 

However,  not  only  have  the  traffic  demands  ])ecome  man_\- 
time  more  severe,  in  the  directions  of  heavier  tonnage,  longer 
and  more  numerous  trains  and  higher  s])eeds,  but  the  results  of 
these  new  conditions  have  demonstrated  more  clearlv  than  ever 
before  the  advantages  which  would  have  resulted  from  a  better 
control  of  the  trains  a  few  years  ago,  under  the  conditions  then 
existing  and  the  necessity  of  an  improved  control  of  the  trains  of 
the  present  time,  if  the  present  possibilities  of  the  railroad  and 
its  equipment  are  to  be  fidly  realized. 

It  is  a  fact  that  on  the  heavier  cars  of  toda\'  the  braking 
force  available  with  the  ordinary  e([ui])ment  is  all  that  could  be 
desired  for  the  control  of  such  cars  when  eiiif^fy.  It  is  also  true 
that  the  ratio  of  the  capacity  to  the  light  weight  of  such  cars 
is  not  greatl}'  in  excess  of  that  C)f  the  lower  cajiacitv  cars.  The 
loaded  car  is  therefore  ])ro])ortionatelv  as  well  braked  now  as 
heretofore.  From  this  it  might  appear  that  there  is  no  more 
need  now  than  there  ever  was  for  an  available  braking  force 
more  nearly  ])ro]:)ortionate  to  the  weight  of  the  loaded  car  than 
is  ftirnished  by  the  ordinarv  brake  e{jui])ment  (  whicli  is  neces- 
sarily proportioned  to  the  weight  of  the  car  when  empt\-  ).  Kven 
aside  from  the  question  of  contrrilling  trains  bv  hand  brakes  this 
requires  analysis,  hov.-evcr.  because,  in  tlie  first  i)lace.  the  brake 
installation  on  a  car  is  not  necessarily  what  it  should  be,  merely 
because  it  \\as  the  best  in  existence  at  the  time  it  was  applied. 
In  the  second  ])lace,  the  use  of  cars  of  such  considera1)le  weights 
and  capacities  as  are  now  more  or  less  common,  does  introduce 
new   possibilities  whicli  cannot  be  considered  as  matters  of  pro- 
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])(irtiiinatc'  effects  aloiK'.  The  daniaj^e  tn  lading-  and  c(|ui])inont 
depends  n])()n  the  al)S()lnte  magnitude  of  the  forces  developed 
during"  l)raking' :  the  shocks  dne  to  slack  running"  in  or  out  vio- 
lently ;  and  the  additional  work  inijxjsed  on  the  good  hrakes  in  a 
train  hv  such  partial  or  complete  failure  of  the  hrake  apparatus 
on  individual  cars  as  will  always  result  in  service  due  to  inabilit\" 
to  maintain  ioo%  efificiency  in  installation.  insi)ection  and  main- 
tenance. 

It  is  for  reasons  of  this  sort  that  the"  heavier  i^assenger  cars 
and  cnif'/y  freight  cars  are  jjrovided  \vith  a  maximum  available 
braking  force  corres])onding  to  their  weight,  and  it  is.  without 
doulit.  a  fact  that  the  same  would  have  been  done  long  ago  for 
loaded  cars  had  there  been  any  satisfactory  means  whereby  this 
very  natural  and  desirable  end  could  have  been  accomi^lished. 

A\'hat  the  al)ove .  facts  signify  can  best  be  a]:)preciated  by 
considering  a  concrete  case.  In  so  doing  the  main  considerations 
are : 

(j)  Adequate  Control  of  Trains  on  level  track  with  par- 
ticular reference  to  uniformity  of  braking  forces  on 
loaded  and  empt\"  cars,  in  the  same  train. 

(2)  Adequate  Stopping  PoK'er.  with  particular  reference  to 

the  retardiui^  force  available  on  abrades. 

(3)  The  relation  of  the  hand  hrake  to  the  two  factors  just 

mentioned. 
Adequate  Control  of  Trains  on  Level  Track. 
The  controlling  of  freight  trains  on  level  tracks  involves 

(a)  I'niformitx"  t:f  brake  actitMi  on  dift'erent  vehicles  in  the 

train. 

(b)  Stop]iing  ])o\ver  in  cases  of  emergencx". 

(a)    I'jiiforniify   of   hrake  action   is  by    far  the  most 
important   in   level   road   work,  because  the   effects  of  a 
non-uniform  action  of  the  1)rakes  in  the  train  is  felt  in 
every  sto])  of  everv  train,  while  cases  of  emergency  are 
relatively  rare  and  many  times  unavoidable  at  the  very 
best. 
Figure   21    c<)m])ares  the   resulting  braking   force,    for  three 
70-ton  coal  cars,  light  weight  54000  lbs.  with  io9f   overload  ca- 
pacity and  imder  varving  conditions. 

The  effect  of  a  braking  force  on  the  loaded  car  only  about 
one-fourth  that   on   the  empty  car   is  to  set  u])  strains  between 
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c-i)U|»liiiL;s.  which,  thoui^h  not  c.\ccssi\c  wlicn  oonsidcrcd  as  static 
pulls.  nia\  he  cxtrcnicK  sc\crc.  when  suddenly  applied  hy  a 
((uick  reversal  i)t  stress  i\vv  t<>  a  sudden  runnint;-  in  or  out  of 
the  slack. 


CONDITION  OF  CAR. 

WEIGHT  OF  CAR   IN   POUNDS 

BRAKE   EQUIPMENT 

NOMINAL  BRAKING   FORCE. 
(full  SERVICE   BRAKE  PIPE 
REDUCTION  ) 

NOMINAL  BRAKING  FORCE 
(10  LBS.    BRAKE   PIPE 
REDUCTION.) 


EMPTY 

FULLY   LOADED 

FULLY  LOADED 

54000 

208,000 

208,000 

STANDARD  OR 
EMPTY   i   LOAD 

STANDARD 

EMPTY  &.  LOAD 

eoi 

i5.e  fo 

40  'f^ 

20, <f. 

5.3  % 

13.6^ 

Fig.  21. 


LOADED      CAR  150000    LB3 


CMPTY     CAS)  4000O   LB3 


BBAKINO    POWER  DRARPNG    POWER 

3%  ON  SO  LB^.  cvu  pnc!:.  40%  ON  so  Las  C'/L.  PRES. 

NO  DRAW  BAR  STRAIN  WHATEVEB 


Fig.   22. 


EMPTY   i  LOAD 


STANDARD 


LOADED      CAR        <S0000    LBS 
BRAKING      POWER 

ON  SO  LBS.  CVL.  PRCS. 


DRAW      OAR       STRAIN       leoO        LBS. 


EMPTY      CAR         *O0O0     LBS. 
BRAKING       POWER 

60 *^  ON  60  LBS-  CVL.  PRES. 


F=g.   23. 

2.n 


LOACeO    CAR       ISOOOO  LBS. 

bRAKir.'C    powcn 


CMPTY        CAR         40000    LBS. 
BRAKINS        POWtB 


1  CO  16S.  CTL  Pnti,        o^tiVJ     BAR     STRAIN    3534     LBS. 


Fig.  24. 


The  illustrations  on  FiiL^s.  22,  2t,  and  24  show  comparatively 
what  strains  arc  set  up  hctwccn  cars  coupled  to,^ether,  with 
brakes  ai)plied. 

Fig'.  22  shows  the  ideal  condition,  that  is,  hrakini;'  ft  trees 
proportional  to  load  on  wheels  in  every  instance.  This  results- 
in  uniform  retardation  on  all  cars,  whether  loaded  or  empty, 
which  would  ])crmit  of  a  much  im])roved  control  of  the  trains 
with  entire  freedom  from  shock's,  'idiis  would  he  secured,  more- 
over, with  a  lower  hrak'ing'  force  on  the  empty  cars  than  must  he 
used  with  the  ])resent  standard  brake  e(|nii)ment  because  <if  the 
liig'her  braked  em])ty  cars  at  the  ])rescnt  time  having  to  sto])  the 
much  lower  braked  loaded  cars. 

To  attain  the  ideal  condition  sh.own  in  Fig.  22  would  be  im- 
practicable and  unnecessarx'.  b'igure  2T,  illustrates  a  practicable 
approach  to  the  ideal  condition  and  with  ])rovision  for  a  closer 
a]~)i)roach  in  future  as  conditions  ])ermit.  The  most  jM'olific 
source  of  rough  handling  and  damage  to  equii)ment  and  lading 
is  eliminated  1)\'  lea\-ing  the  braking  force  on  the  em|)t\'  car 
where  it  is  at  ])resent  and  increasing  that  on  the  loaded  car 
bv  the  operation  of  the  emjjty  and  load  brcike  e(|uii)ment.  sub- 
stantiallv  in  ])ro])ortion  to  the  ordinary  load  carried,  h^rom  iMg. 
2^^,  the  braking  forces  of  the  two  cars  comi)are  as  ^o  to  40,  so 
that  if  o])erated  singU'  their  rates  of  retardation  or  deceleration 
during  a  brake  a])i)lication  would  be  in  the  same  proportion,  as- 
suming a  constant  coefficient  of   friction. 

Since,  however,  the  two  cars  are  not  operated  singly,  their 
deceleration  must  be  the  same,  which  necessitates  an  eciualization 
of  deceleration  through  the  intervention  of  a  draw-bar  strain. 
In  other  words,  the  car  with  the  less  braking  force  nnist  drag 


the  car  willi  the  i^reater  l)rakin,u"  force.  As  the  Inial  retarcHiiij^ 
force  actiiiL;'  on  the  two  cars  can  be  calculated  from  the  known 
wei^'ht  and  l)rakini;"  forces  and  assumed  rii^g-inj^-  efficiencies  and 
co-efficients  of  friction,  the  average  deceleration  can  Ik-  found 
from  the  fiuidamental  law  that  the  retardinf^^  force  divided  hy 
the  mass  ecjuals  the  deceleration.  For  conditions,  as  ij^iven  in 
Fit^nre  2T,.  the  deceleration  has  a  value  of  1.815  ft.  i)er  sec.  per 
sec.  The  deceleration  of  the  empty  car  alone  would  be  2.40  ft. 
per  sec.  per  sec.  Mencc  the  loaded  car  has  chano^ed  the  deceler- 
ation of  the  eni])ty  car  from  2.46  to  1.815.  or  it  has  g-jven  the 
empty  car  an  acceleration  of  2.46 — 1.815=. 645  ft.  ])er  sec.  per 
sec.  Since  force  equals  mass  times  acceleration,  the  force  actinp^ 
through  the  draw-bar  must  have  1:)een  800  lbs.  This  is  the  aver- 
d.ge  draw-bar  strain  acting'  throughout  the  stop.  The  maximum 
value  would  be  at  least  twice  the  average  value  or  1600  lbs. 

These  draw-bar  strains  are  more  severe  when  the  present 
standard  equipment  is  used  as  illustrated  by  Fig.  24.  The  tot:.i 
oft'ectiveness  of  the  brake  is  reduced  ]:)racticalh"  in  proportion  to 
the  load  carried  and  the  chances  for  severe  strains  to  accumulate 
at  some  critical  point  in  the  train  and  so  cause  a  brake-in-two 
are  greatly  increased.  Fig.  24  shows  that  the  emptv  car  devel- 
oped a  braking  force  of  6o9c,  while  the  loaded  car  developed  a 
braking  force  of  only  16%.  Since  these  cars  will  attempt  to 
stop  in  different  times,  a  draw-bar  strain  will  again  arise.  By 
calculations  similar  to  the  above,  the  average  value  of  this  strain 
is  found  to  be  1767  lbs.  and  the  maximum  3534.  This  strain  is 
more  than  twice  that  existing  with  the  emptv  and  load  brake 
equipment. 

For  ready  reference,  these  calculations  in  detail  with  the 
necessary  formulae  are  embodied  in  this  paper  as  Figs.  25  and  26. 
A  study  of  these  figures  should  make  clear  the  method  of  attack- 
ing such  problems  and  should  enable  anyone  to  calculate  the 
strain  for  any  particular  set  of  conditions. 

These  strains  are  the  strains  existing  in  draw-bars  because 
of  different  braking  forces  which  cause  cars  with  high  braking 
forces  to  endeavor  to  stop  in  less  time  than  cars  with  lower  brak- 
ing forces.  \\'hat  reall}'  damages  draw-bars  and  cars,  however, 
is  not  these  strains  which  even  in  long  trains  are  not  excessive, 
but  the  enormous  strains  resulting  from  the  sudden  taking  up 
of  slack. 
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3/^/^t^CP     W'h     Uf^^ouAL    PnAHiM<i   fences 


nWFe/       (I)  J^-^  (I)  ^.^     (3j 


S'AetticiuT-ett   Or  Sit^^irr*  SCi  /r-  fin  Sec   /It 
^'  PeciLli^Aric'.f  fr  ^tn  Sic  fin  Jtc 


L-J7 


Fig.  25. 


Cx^MPLC^    Or  PnA^w  D^h  ^th^in 

n^o  TSr  A\^cny».e,c  Pkaw  Oa/j  ^riiAi.v  De:r/r€€\  Two  C^^ni,  Onl    Or  Wmic»    Wc^o^s   40,000  Lb^  y^no  h  PcinG 
Pkahcji    With  60%  0nA><iNG  fbncc  Anh  Ttii.  Otmch   Wr/«'>J  J 50,000  Las-  Ane  /»  BiiN6  B/kak^p  Mtm  40% 
3njA.,Kmc   fbncc-    C.oMfAK/^c    ^«  ^tka'n  Wirn  That  CxnTir^c  O^^r^c^   Thc  3^ms  Caa^    W,^cn  Tr^c  BnA^ir^^  Fo/^eiCi   Anc 
60%  >^n(>  16%  Hc3rt:cri\/CL-<'. 

foif  V.C  ritiT  Cass,  ^oa^-r.ri^Tt:  In  rcAWLA  (i)  r-wPcf  -  (••  ^<p,oco,  /'.■6C,c:iJ,/-,^  A^a  \-A/so,coe,p'.fio,c-es,/-v5 

On        r-fO,OOOx60f6S)fjS.3C60Lei-  r'- I5D,DC0  x  40  x  £5 X  ,5-  765C  LB3. 

TnAT  h,TMt  CxTcnyy^  fbmcci  Acnrjtf   On  Thc  Tnro  C^ii   Comiein^p  As  A   Fa^c  Booy  jAnc   Tnc  /fcr,^/^eiss  FoKcca   In 

TPfC  -5xA?r  P/K^t:riD^,  Cue  Cr  3D60  lbs-  Aap  Thc  Ornct  Or  7650  Lei    T^c^c  May  Be  Ccr,2i:P€r'£:p  ^^  One  ficTA^Pi\^ 

.'b'.cc  Or  JC6C  r  7e50-  /C,  7iC La-  -Atz-r^i^r;   Ck  T^c  Fifcc  Sopy  (T^at  /i,  Thc  Th/c  CA,ns)- 
3ijBsriToTlN&    i,w  ro/fMucA  i£)  M--^        /*?--  (OC.OCC  •►  lSO,OOC}r-  3Z-Z^  5300 
Alsc    .5ue3TiruT(N(i    In  TiriMuLy)  (3) ^-^        ,■  /C,7i0  ^ 5300=  i-8i5  Ft  Fan  5cci    Fcm  ^cc. 

TT,Ar  /j,  Tfic  A\rcnMiC  Pccclcimticn  Or  %c  Tr/c  C^m  Is  i£l5  Fr  Fen  5cc  Fen  5cc 

Co^uBcnmti    V-c  Curry   C^n  AlInc,  Irs  PccCLCn»rictJ  Woulp  Be  ^.  JCiC-r /^fC(F- 3CcC,  Fi.  IdfCWfiCO^iZZ)'  2.  ^S 
Fr  Fen  Sec  Fen  Sec    Bur  Thc  PccCLCnAnofi  Or  7^5  Ci^rrY  Cy>n  Is  ,Ac'uai.ly  I-Si5  Fr  Pe^  Sec-  Per.  Sec  CCKStvutN-v 
Tmc  PnAr^   BAn  Pull  Mu3r   C'^ANQC   Thc   PeccLenAr!CN   Or  Thc  CMnrv  Cak  From  Z^6  7b  iei5  On   Tmc  Full    Is 
FnceuciNS  An  AccCLcnnncM  OF  d«-6-J-BI5  '  -6^5  Fr  Pen  5cc- Pen 5cc 

fncr  (3j ^'-^       F-rM  .-6^5 X  /MO >  BOO Los-  •  AvcnxKdc  PnAw  BAn  5rn^iN 

fen  SeccNP  C^se  By  5iMiL'An  Mcthop  PnAn-  B^n  BrnAj^j  Is  Foump  To    Be    1767  Las 

Assuming  TnAr  Tnc  P^ximun  BmA/n  Is   Tr/ice  Thc  AwenAciC  S'^kain,  Wmicn  is  fJtr  An  UnncASCNAtLC   yAssi.--'—.CK,  Tnc 
MAxinuN  BrnAiNS  In   Thc  Ti/e  Cascs  /KnC  7600  Les-  ^r.P  3554^  Los 


Fig.  26. 
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The  vahic  of  such  strains  varies  ^rratly  dcpcndini;-  upon 
local  conditions  in  the  train,  it  nia\'  he  stated  ^cnerallv.  however, 
that  these  strains  will  he  i^reater.  the  |L;reater  the  difference  in 
hrakini;'  forces  on  the  several  cars.  This  conies  about  because 
duriu!.;'  a  brake  ai)|)lication  before  the  slack  is  taken  ii]),  the 
cars  can  act  independently,  so  that  their  velocity  will  be  deter- 
mined by  their  brakint;'  force.  assumiuQ-  the  same  initial  velocity. 
r>ut  after  the  slack  is  taken  up,  all  have  the  same  velocit}'.  This 
ecjualization  of  velocity  takes  ])lace  in  a  very  short  interval  of 
time  and  is  manifested  by  a  jerk  in  the  train.  It  is  evident  that 
the  "greater  the  difference  in  velocity  before  the  jerk  or  shock, 
the  i^reatcr  the  strain  will  be  and  also  that  this  strain  will  be 
"greater  the  shorter  the  time  in  which  the  equalization  takes 
place. 

To  illustrate  what  the  numerical  values  of  this  strain  may 
be,  take  conditions  as  in  Fig'.  2}^.  Assume  that  just  before  the 
slack  is  all  out,  the  cars  have  a  diff'crence  of  velocity  of  i  lA.  P. 
H..  which  has  come  about  because  of  the  different  rates  of  re- 
tardation of  the  two  cars.  It  is  impossible  to  calculate  precisely 
this  diff'erence  as  it  depends  upon  the  time  necessary  to  take  up 
the  slack,  the  diff'erence  in  time  of  application  of  the  brakes  and 
upon  other  factors  which  make  an  extended  mathematical  inves- 
tigation impracticable.  Let  us  assume  further,  therefore,  that 
the  loaded  car  has  a  velocity  of  20  M.  P.  II.  and  the  empty  car 
19  J\I.  P.  H.  After  the  shock  resulting  in  equalization  of  ve- 
locity, the  two  cars  will  have  a  common  velocity  whose  value 
wnll  be  some  intermediate  value  between  19  and  20.  To  deter- 
mine this  velocit}-.  it  is  necessary  to  make  use  of  the  fundamental 
law  that  mt'mentum  cannot  be  destroyed;  that  is,  that  the  mo- 
mentum before  the  shock'  e(|uals  the  momentum  after  the  shock. 
From  this  law.  we  find  the  vekK'ity  after  the  shock  to  be  19.8  M. 
P.  H.  A  second  fimdamental  law  is  that  change  in  momentum 
equals  the  force  ])roducing'  such  change  multijilied  by  the  time 
during"  which  it  acts.  The  empty  car  has  changed  its  velocit\' 
from  19  M.  P.  \\.  to  19.8  AT.  P.  H.,  which  e(|uals  a  change  of 
momentum  of  T439.  If  the  ec|ualization  of  velocity  takes  place 
in  .1  of  a  sec,  the  necessary  force  acting  through  the  draw-bar 
to  change  the  velocity  of  the  empty  car  from  19  M.  P.  fl.  to  19.8 
M.  P.  IT.  will  be  T4,3(>o  lbs. 

This  strain  will  be  very  much  greater  for  standard   equip- 
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iiicnt  as  shown  in  Imj^'.  24  on  accdunt  of  the  greater  ditlerence  in 
l)raking'  forces.  Since  we  assnmed  that  a  difference  of  braking 
force  of  20%  caused  a  dift'erence  of  velocity  of  i  M.  P.  H.,  w^e 
must  conchide  that  a  difference  of  braking-  force  of  44% — which 
is  the  case  with  the  standard  e(|uii)ment — would  cause  a  diff'er- 
ence  of  velocity  of  2.2  M.  1\  11.  Considering  again  that  the 
loaded  car  has  a  velocity  of  20  ]\I.  ]'.  If.,  the  enii)ty  car  must 
have  a  velocit^}-  of  17.8  AI.  1'.  II.  The  ecjualization  of  such  ve- 
locities in  .1  of  a  second  with  car  weights  as  given  in  Fig'.  24, 
would  require  a  draw-bar  strain  of  31.657  lbs. 

Figures  27  and  28  furnish  not  only  detail  calculations  for  the 
conditicnis  here  assumed,  but  also  a  general  plan  of  procedure 
which  ma_\-  l)e  applied  to  any  set  of  conditions. 

It  should  lie  noted  that  not  onl\-  is  the  strain  with  standard 
e(iuipment  120%  greater  than  with  empty  and  load  equipment, 
but  tliat  the  strain  with  standard  equi]:>ment  has  an  aljsolute  value 
sufficient  to  damage  equipment  and  lading  if  conditions  are  fa- 
voraljle.  These  strains  are  calculated  for  but  two  cars  and  will 
be  creatlv  increaseil  when  trains  are  considered. 


/BRMULy^C:     To    PCTERMINC   /A 

pp/^oxiMy^TCLY  P/^Aw  ^An  3rnAiN,  Causcip  Dy  3uppcn 

Z^H.'.ws  Up  Or  DtAct^^  DcwrccA/ 

Two  CAr(5  Bl=^Ar(€P   With    U,\£:PUAL   0ffy^*</N(S  fOffCC 

M\^=  ^^-fCT^M                                     (/) 

rfMy-M,y                           (4) 

M  'W_                                                 (2) 

^-?--y-^i                       (5) 

9 

/f-/f    y-  \4 

M,y  -t-/^v^=ArV'                     fjj 

V=  t47  U^                                         [6) 

/V  = 

A5flij5 

V    ~ 

VdLOcn-Y-.  rr  fnf  iac 

w  = 

Ws,aMr,  Los- 

3     = 

AciiCi.!:nAT.c.'j  Or  C^^yirv-.^&C  rr  Pan  ^rc  P£^  2cc 

M,  = 

A>«jj  C^K  (r 

y  = 

VdLOCiry  C-i*,T  ^:)  Pr  P^t  S:cc  Bi^ronc:  ^wxt^ 

'%  = 

A'^JJ  C^k(2) 

v^  = 

\/i:LOc/ry-  Cak  (2.) Pt  Pen  :icc  Scro^c  ^Mocf^ 

M'  - 

Mass  Two  Ca^s  '  M,^-  Me 

v'  = 

CoMMCisi    VCLOC;ry  Arrcrt  0-oCr<,  Pr  Plk  i^c 

r  - 

PnAw  3^»  ^Tn^/'H,  Los 

t    = 

TTr^d  S>£Ci  Pufni^c  WniCM  Pi^Aw  S^n  JirnyiN  P Acts 

f  ■= 

StAKifia  Pctcc  Pert  C^nt  Cak  (i) 

f-  - 

OnAwvs  Ponce:  Pen  Ccur  CAn  (Z.) 

-f  ■  = 

S>cco/^p  \^L.uc  BnAKiNn  Pence  CAn (^)  Pen  CeNT 

'<- 

\YeLCC'TY  CAn(Z)  ConnesroNP^^i^  To  DnAi^f^ti  Ponce  f^ 

K  - 

Vet-o^'-r^^,  MiLCs   Pen  Houn                                                                              L-/^ 

Fig.   27. 
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A/W7  /T=f  5rnAiN  .5cr  Up  In  Thc  P/t^>v  5.*T  Scwrcc//  T»o  C>tTj,  O/vf  Or  Which   Wacns  40,000  Ls>  Anp  h 
SciNti  3ny\r{cp  Wirri  60%  Dn^^mna  foncc  Ano  Vic  Otmck  Waatii  150,000  Los.  y^^o  Js  Bcinu  DK^r^cp  With  40% 
Bi^HiNC  fi/>C£.  B^   T"C  ^p:>cn  Cii/^Liz^ricv  Or  VclociTv   WnCN   T»z  J^l-kh  Is  All  Our  Coir^nc  V"}  imy^iN  With 
T^C  SmiLi^i  J>r/T>»..\'  ^ror,.v4  W^cn  ThC  150,000  LB   C^i  Ji  0cmc  Dn/^xc:>  With  Oni.y  /6'/-  Okaxinu  roncc 

AiiuH^  T^y^T  Sc-OJic  The  :2l,ach  O  y^LL  Our,  Thc  Cams  M/^'yc  ^  PirraitCNCC   Or   VCLoair-y  Or  i  MfH.   V—cw  H-ti 
COMC  /^so^-r  Because  Cr  TSr  Pi^rc^Ln'  P^rss  Or  f^cr^irp^rion  Or  %f.  T»o  Caks-  Lcr  Thc  VcLocry  Cr  7^^ 
Lo^rcp  C^n  Be  IC  K.^/i  Jo  T^at  T^c  VCLOCiry  Or  %c  Curry  Cait  /j  19  /•^TH    Qy   rcnnuL^  (5)  l/=  /'!'7t^     dO  Mm 
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Fig.   28. 

Assume  a  train  consisting'  of  8o  cars,  50  loads  in  front  and 
30  empties  in  the  rear,  the  cars  being  similar  to  those  of  Fig.  24. 
It  is  impossible  to  calculate  the  precise  effect  due  to  additional 
cars  besides  the  two  which  it  is  assumed  eventually  take  up  the 
slack.  The  eft'ect  of  these  cars  will  lie,  however,  somewhere  be- 
tween two  limits,  one  of  which  is  wdien  they  have  no  effect 
and  the  other  is  when  they  have  the  greatest  possible  eft'ect,  that 
is,  all  the  loads  act  as  one  enormous  loaded  car  and  all  the  emp- 
ties as  one  empty.  While  such  limits  can  never  be  attained  in 
service,  their  use  cnal)lcs  limiting  values  of  the  draw-bar  strain 
to  be  fixed. 

For  the  first  limiting  conditions  by  the  methods  of  Figs. 
27  and  28,  the  draw-bar  strain  will  be  31.657  lbs.  and  for  the  sec- 
ond 1.039,010  lbs.  That  is,  the  value  of  the  draw-bar  strain  will 
lie  between  31.657  and  1.039,010  lbs.  This  makes  evident  the 
reason  why  it  is  impossible  to  prevent  break-in-twos  in  long 
freight  trains,  the  cars  of  which  are  equipped  with  standard 
brakes.  While  a  strain  of  31.657  lbs.  probabl\-  would  be  with- 
stood, a  strain  of  1. 039.010  lbs.  would  result  in  a  break-in-two. 
In  connection  with  these  figures,  it  should  be  remembered  that 
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they   are   obtained    liy    a    siiiiplitied    solution    as    a    rigid    mathe- 
matical solution  is  precluded  by  the  physical  factors  involved. 

With  less  than  full  service  brake  pipe  reductions,  the  strains 
will  be  correspontlingly  less,  though  probably  not  in  direct  pro- 
portion to  the  reduction.  Conditions  may  be  worse,  however, 
because  of  the  likelihood  of  the  lighter  reductions  occurring  at 
lower  and  therefore  more  critical  speeds.  Since  an  absolute  uni- 
formity of  rate  of  retardation  on  all  cars  in  a  train  would  elimi- 
nate all  possibility  of  the  slack  in  the  train  running  in  or  out,  it 
follows  that  a  practicable  approach  to  such  an  ideal  condition, 
sufficient  to  prevent  rough  handling,  break-in-twos  and  damage 
to  lading  and  equipment  due  to  unequal  brake  action,  will  re- 
duce operating  expenses,  minimize  loss  and  damage  accounts  and 
expedite  traffic. 

(b)  The  increased  eineri^eiiev  sfo/^piii^:;  f^07eer  resulting" 
from  the  increased  effectiveness  of  the  empty  and 
load  brake  on  the  loaded  car  becomes  a  consideration 
when  it  is  remeiubered  that  heavily  loaded  freight 
trains  are  often  run  at  fairly  high  speeds  with  only 
one-fourth  to  one-sixth  the  braking  force  available  on 
passenger  cars.  While  the  risk  to  life  which  is  in- 
volved is  not  so  great,  this,  as  well  as  the  lading  and 
equipment  risk  cannot  be  ignored  when  the  stopping" 
])ower  on  a  given  car  is  reduced,  due  to  lading  alone, 
to  alxnit  one- fourth  its  original  calculated  amount. 

.\T)KOl-.\Tl';   RKTARDIXC.   I'ORCK  AXD  AIUI.ITV  TO  .STOP  OX  C.RADKS. 

The  abilit\-  to  control  the  si)eed  of  trains  down  grades  with- 
out the  use  of  hand  brakes,  without  overtaxing  the  capacity  of 
anv  individual  units  in  the  train  and  with  a  sufficient  reserve 
read\'  for  a  reas(Miably  short  stop  if  required,  involves  the  fol- 
lowing factors.  The  accelerating  force,  due  to  grade  alone  is 
20  lbs.  per  ton  per  cent  grade.  ( )n  a  2.^  %  .^'rade  this  would 
amount  to  46  lbs.  per  ton  average  resisting  force  required  to  pre- 
vent a  car  froni  gradually  gaining  in  speed  when  descending" 
the  grade. 

From  Fig.  21  the  ]K'rcent  braking  force  obtained  with  a  full 
service  reduction,  empty  car,  is  <')0%.  This  is  equivalent  to  a 
total  "nominal"  brake  shoe  ])ressure  of  54000  X.^= 32400 
])Ounds.  which,  assuming  85^   brake  rigging  efficiency-  anrl   1590 
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average  cootficic'iit  of  i)rak(.'  shoo  friction  for  the  entire  i^radc, 
would  amount  to  an  actual  av^crage  service  retarding  force  of 
32400X.85X.15— 41.V  11^-^..  or  153  lbs.  per  ton  weight.  This 
heing  the  niaxiniuni  retarding  force  derived  from  a  full  service 
reduction,  some  allowance  must  be  made  for  repeated  releases 
and  re-applications  and  as  the  pressure  retaining  valves  will  as- 
sist in  maintaining  a  high  average  brake  cylinder  pressure  for 
such  repeated  cycles  of  brake  operation  it  will  be  making  all 
possible  allowance  even  with  the  best  maintenance  to  assume  that 
not  nu)re  than  three-fourths  full  service  pressure,  or,  say,  115 
lbs.  per  ton  weight  will  be  available  as  average  retarding  force. 
This  is  well  in  excess  of  the  46  lbs.  per  ton  necessary  for  a  safe 
control  of  the  train  on  a  2.3%  grade,  and  consequently  the 
onpty  car  has  ample  reserve  for  safe  control  or  stopping  on  such 
a  grade. 

But  consider  the  fully  loaded  car  weighing  208,000  lbs.  and 
with  "standard"  brake  equipment.  The  maximum  service  re- 
tarding force  is,  as  before.  41 31  lbs.,  since  the  brake  equipment 
remains  the  same  as  figured  for  the  empty  car. 

This  is  but  40  jiounds  ]K'r  ton  for  the  loaded  car,  or  6  lbs. 
per  ton  less  than  re(|uired  to  prevent  the  loaded  car  increasing 
its  speed  down  the  grade.  If  an  average  retarding  force  of  ^ 
full  service  pressure  be  assumed  as  before,  there  would  be  but 
30  lbs.  ])er  ton  resisting  force  available,  which  is  only  about  ^ 
what  is  retiuired  for  constant  speed.  Taking  20  lbs.  ])er  ton  per 
percent  grade  as  the  accelerating  force  due  to  the  grade  and  30 
lbs.  per  ton  as  the  highest  average  retarding  force  that  can  be 
continuously  depended  upon,  when  using  the  standard  form  of 
air  brake  e(|uii)ment,  it  follows  that  the  steepest  grade  on  which 
the  fullv  loaded  car  weighing  208,000  lbs.  could  be  safely  con- 
trolled is  iVy'^r.  This  means  that  on  any  grades  over  iy2%' 
one  or  more  (  and  generally  more )  of  the  following  expedients 
must  be  resorted  to : 

(a)  Increase  the  brake  pijie  pressure   and  use  more  air  in 

making  correspondingly  heavier  ai)plications. 

( b )  I'se  enough  empty  cars  along  with  the  loads  to  furnish 

the  necessary  additional  braking  force. 

(c)  I\se  hand  brakes  "clubbed"  to  a  heavy  apjilication. 

( d )  Reduce   the   speed   or  tonnage   of   the   train    to  a    safe 

mininuim. 
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All  of  the  above  requires  expense  and  limitation  of  traffic, 
perhaps  indirect  and  not  al\va\s  ai)pareni,  1)ut  none  the  less  real. 

With  the  empty  and  load  brake  on  the  other  hand,  the  total 
''nominal'"  brake  shoe  pressure  on  the  loaded  car  is  2o8,oooX 
.40^83200  lbs.,  which,  with  the  same  assumptions  as  before  is 
equivalent  to  an  actual  maximum  service  braking  force  of  83,000 
X-85X-i5^i0582  lbs.,  or  102  lbs.  per  ton  weight  or  over  twice 
the  amount  (46  lbs.  per  ton)  re(|uire<l  to  hold  the  speed  of  the 
car  constant. 

Assuming  three-fourths  of  this  as  average  and  continuously 
available  retarding  force,  there  results  "JJ  lbs.  per  ton,  which  is 
nearlv  jo^r  more  retarding  force  than  is  theoretically  required  to 
hold  the  speed  o{  the  car  constant. 

Supposing  the  full  T02  11)s.  per  ton  to  Ix'  utilizA-d,  the  loaded 
car  could  be  stopi)ed  on  the  grade  from  a  speed  of  20  !M.  P.  H. 
in  about  477  feet  with  the  empty  and  load  equipment,  whereas, 
with  the  standard  equipn.ient  the  car  could  not  be  stopped  under 
the  conditions  assumed,  but  its  six-cd  would  C'>ntinue  to  increase 
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Fig.  29. 
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until   the  l>()ttoin  oi  the  grade  was  reached  or  an  accident  oc- 
curred. 

Fij^ure  29  shows  i;rapliically  the  comparative  etYccts  de- 
scrihed   ahove.   viz.  : 

(  I  )  .\  full\  loaded  70  ton  car  stopped  on  a  2.3%  jjrade  in 
ahout  500  feet  with  a  full  service  hrake  application, 
with  empty  and  load  hrake  equipment. 

(2)  Constant  speed  down  the  j^rade,  requiring  hut  an  aver- 

age of  45%  of  the  full  service  hraking-  power  of  the 
enn)ty  and  load  e(|uipment. 

(3)  Gradual    acceleration    down   the   grade    with   continued 

reapplications  of  the  old  standard  equipment. 
From  the  ahove  it  is  apparent  that  there  must  he  some 
means  of  ohtaining  a  retarding  force  on  the  loaded  car  consider- 
ahly  higher  than  that  altected  hy  the  ordinary  brake  eqtiipment, 
if  it  is  to  be  .safely  controlled  down  a  2.3%  grade.  The  ample 
margin  of  safct}'  aff(irded  by  the  cmpt\-  and  load  brake  is  evi- 
dent. 

The  tise  of  the  hand  brake  set  up  as  tightlv  as  possible  and 
operating  continuously  down  the  gradt  Affords  onlv  about  as 
much  retarding  force  on  the  loaded  car  as  that  obtained  with  the 
standard  brake,  averaging  continuously  50%  of  full  service  brak- 
ing force.  Consequently,  as  far  as  the  loaded  car  is  concerned 
the  hand  brake,  at  its  best,  could  not  be  relied  upon  for  control 
on  grades,  even  if  the  use  of  the  hand  brake  were  recognized  as 
good  practice,  and  the  weight  to  be  controlled  not  beyond  the 
strength  of  the  brakeman. 

As  an  example  we  submit  the  following  calculations  as 
showing  the  earning  power  of  the  empty  and  load  brake  equip- 
ment : 

Conditions  : 

Terminal  yard,  7' 2  miles  from  docks.     Freight  taken  from 

terminal  }-ard  to  (kxdvs  in  special  trains.     Of  '/y2  miles 

6]/2  is  on  2%  grade. 
50-ton  capacity  car,  emjjty  weight,  20  tons. 
Standard  equi]iment.  braking  fc^rcc  60%  empty  weight. 
Empty   and   load   e(|uii)ment,   braking   force   60%    if   empty, 

40%    if  loaded. 
Yearly  tonnage.  13,500.000  t(ins. 
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Operating' expense,  $1.50  per  train  mile  ( ineludes  only  trans- 
portation, maintenance  of  way  and  equipment.) 
Alallet  locomotives,  weight,  including  tender,  200  tons. 
Draw-bar  pull  locomotive,  93.500  lbs. 
IJraking"  force  locomotive,  70%. 
Train  resistance.  6  lbs.  per  ton  at  20  M.  P.  H. 
Acceleration.  .15  miles  per  b.our  j^er  second. 

Standard  Equi[^mciit : 

Allow  40%   excess  retarding   force  over  that   necessary   to 

prevent  acceleration  on  grade. 
Then  if  \\'=weight  train,  P=:braking  force  of  train 
WX.02Xi40=WXPX.85  X-iS- 

P=22%. 

40.000V. 60=   24.000  lbs.  cylinder  pressure  \)qv  car. 
400,oooX -70^280,000  lbs.  cylinder  pressure  locomotive. 
If  n=:  number  loaded  cars. 
(    24,000X11  )+28o,ooo=^. 22 

( 1 40,000  X  n )  4-400,000 
n  — 28 

That  is.  there  are  28  loaded  cars  in  each  train.  As  the  Mal- 
let locomotive  can  easil\-  start  such  a  train,  its  tonnage 
is  determined  1)\'  the  abilit\'  of  the  brakes  to  control  it 
on  a  grade. 

28X50=1400  tons  hauled  ])cr  train. 

13,500.000^1400^9650  trains   ])er  year. 

T^ound  trip  mileage=i5. 

Total  mileage=  15X9650:=  1 44.750. 

Total  cost=i4475oXi-5o=S2i7.i25. 

Empty  and  Load  Eqnipiiicnf : 

Anv  number  of  cars  can  be  controlled  down  grade  since 
407^'  l)raking  force  is  ])rovided  while  only  22%  is  neces- 
sary. 

Length  of  train  will  be  determined  by  either  (  i  )  ability  to 
hatd  empty  cars  u])  grade,  or  (2)  ability  to  start  loaded 
train  on  level. 

A  grade  resistance  of  40  lbs.  ])er  ton  and  a  train  resistance 
of  6  ll)s.  i)er  ton  makes  a  total  resistance  of  46  lbs.  per 
ton. 
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The  l(iciMiioii\c  can  tluToforc  haul 

93500-:- 4^)— 2033  tons. 
2033^20=    102  (.-nijjty  cars  ])cr  train. 
A  draw-bar  pull  of  93,500  lbs.  could  j;ivc  an  acceleration  of 

.15  M.  r.  H.  per  sec.  to  a  mass  of  93. 500-M  .15X147) 

=425.000. 
A  mass  of  425.000  ecpials  a  weight  of  13.700.000  lbs. ^6850 

tons. 
()850-^ 70^=98  cars  ( loaded  ) . 
Decrease  result  by  io9r  to  allow  for  slight  i^rades,  etc..  and 

assume  90  cars  in  loaded  train. 
13.500.000-^4500=3000  trains. 
Total  milea!L4"e=3OO0X  15^45000. 
Total  cost^45oooX  i  .50:=Sr)7.5oo. 


Conclusion  : 


Cost  transportation  with  standard  l)rake  equip- 
ment     S2 1 7. 1 25 

Cost    transjiortation    Avith    em])ty    and    load    brake 

equipment    67,500 


Saving"  per  year    $149,625 

Fig^ure  30  will,  we  believe,  impress  you  very  much  with 
the  tj^reat  difference  in  retardingc  force,  which  inherently  exists 
on  freig"ht  cars,  and  when  added  to  (that  is  the  effects  of  the 
time  element  and  other  aggravating;  conditions),  one  can  readily 
appreciate  wh\-  it  is  necessary  to  handle  the  brake  on  freight 
trains  with  extreme  care  on  level  track,  and  on  grades  with  a  fac- 
tor of  control. 

The  curve  on  Figure  31  gives  the  limiting"  grades  for  vari- 
ous retarding"  factors. 

Figure  32  gives  a  readv  means  of  obtaining  how  much  the 
Ijraking  force  is  increased  or  decreased  by  change  of  load  in  the 
cars. 

With  this  statement  of  what  has  been  done  in  the  endeavor 
to  take  care  of  the  changed  conditions  of  passenger  and  freight 
transportation,  as  far  as  we  are  concerned,  we  should  pass  on 
to  the  locomotive,  but  it  will  suffice  to  say  that  the  changes  in 
equipment  for  the  locomotive  were  in  the  direction  of  reducing 
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the  iiuinbcr  of  parts,  thereby  savins^  available  space,  by  adding' 
features  that  gave  better  control  with  regard  to  both  maximum 
force  and  degree  of  flexibility,  and  others,  adding  greatly  to  the 
reliabilitv  of  action. 
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Fig.  31. 

oPERA'nox  01^  tup:  bkakks. 

The  largeness  of  the  subject  and  lack  of  time  will  not  jxm-- 
mit  dealing  at  length  with  the  conditions  that  inherently  alTcct 
the  operation  of  the  brakes,  and  also  from  even  mentioning  all 
of  the  wear  and  tear  effects  on  them. 

To  illustrate,  hcnvevcr.  how  the  brake  may  become  a  shock 
and  damage  producer,  we  submit  the  diagram  shown  on  Figure 
33.  It  is  j)racticall\-  impossible  to  avoid  rough  handling  where 
such  a  condition  exists  as  is  shown  here.  While  this  diagram  is 
largely  self-explanatory,  it  may  assist  to  a  quick  understanding 
to  say  that  many  trains  on  the  road  from  which  this  was  taken 
were  composed  of  cars  having  the  two  extremes  of  force  de- 
velopment here  given.    It  will  be  seen  that  with  a  given  reduction 
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the  force  developed  on  some  cars  was  vastl\-  greater  than  on 
others,  and  that  tlie  very  hi<^h  brakin*^-  force  was  obtained  with 
verv  sHi^ht  rechictions.  leavinq,'  the  cng-ineer  no  choice  between 
shocks  to  his  train  or  stuck  l)rakes,  either  of  which  is  bad.     If  all 
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3TANpMf;p  Lquipmc/j't— 


Empty    &,  Loap  P^pui^MCNT 


Loap    Or  Caf(  -4j  /?/f  Ccnt   Of  Cap/^ci 

Fig.  32. 


30  /^o 


the  cars  were  braking-  properly,  that  is,  as  shown  by  the  lower 
line,  it  will  be  seen  that  a  much  more  flexible  and  smoother 
brake  inherently  existed,  while  the  release  of  the  brakes  was  as- 
sured, because  of  the  fact  that  a  reduction  heavy  enough  to  per- 
mit this  was  re(juire(l,  even  at  low  speeds,  to  obtain  the  braking 
force.  \\'ith  a  brake  that  will  give  the  lower  line  we  have  an 
obedient  servant,  with  one  that  gives  the  upper  line  a  tyrannical 
master,  one  representing  gain  from  its  use,  the  other  at  least 
considerable  loss. 

Figure  ,^4  illustrates  the  great  variation  in  braking"  force 
from  une(|ual  ])iston  travel  and  may  be  considered  as  supplement- 
ing Figure  33.      It   should  be  noted  that  a  (>  lb.  brake  pipe  re- 
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(luctimi  produces  loo'/r  mrcalcr  brakiiii;  force  with  a  (>  in.  travel 
and  (i_'/r   less  with  a  lo  in.  travel  than  with  an  (S  in.  travel. 

It  should  also  ])v  noted  that  the  force  of  the  brake  with  the 
sh()rt  piston  travel  remained  greatly  above  the  normal  for  the 
tjTeater  part  of  the  application,  while  the  force  of  the  one  with 
lonj.;'  piston  travel  remained  much  below  the  normal,  neither  bc- 
c«imino-  normal  or  correct  for  any  reduction. 

I'hysical  and  i)rofilo  conditions  call  for  discernment  and 
judgment  in  the  manipulation  of  the  brake,  but  in  general  we 
iiiay  say  that  ]:)rolital)le  oj^eration  will  be  had  and  much  damai^c 
and  loss  avoided  by 

iZmsr  -3wiv//\t:  How  3n<xj<.->  f^r\e:  Pf[oc}uc£p  Qq  fivoipcp  0y  Dh/jkih 

iLLuirf^fmn^  fl  ^iTVfinoN  ^ctu/illy  Founo  To  Cynr  In   f^/KVicc  fine,  ^T^/fMif  To  ^y,  Ofii<iiNfmN<; 
f>  Con/yiJifr  Or  Inpnomx  OrciymoN  Or  Qi^kc  L^vipmcint  ^no  fput^n  HfiNPuna 


^^ 

^c. 

i*T 

> 

■i. 

"A 

S; 

IS 

VJ  « 

iM 

^ 

«^ 

3mcc:t  4 

Fig.  33. 

(  I  )  Forbidding-  the  use  of  the  straight  air  brake  of  the 
eng-ine  to  bunch  the  slack  of  the  train  before  applying  the  au- 
tomatic brake.  \W'  are  aware  that  you  will  quote  Westinghouse 
Instruction  Hooks  against  this  rule,  but  these  instructions,  as 
well  as  man\'  others,  were  given  to  suit  conditions  very  different 
from  those  of  today.  It  is  a  self-evident  fact  that  wdien  condi- 
tions   change,    old    rules    and    instructions    become    obsolete,    or 
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must  be  changed  to  suit  the  new  conditions.  A  shght  review  of 
the  instruction  regarding'  the  use  of  straight  air  to  bunch  the 
slack  gently,  may  be  sufficient  to  demonstrate  this.  This  instruc- 
tion given  when  only  part  "air  trains"  were  the  rule,  was  neces- 
sary, for  if  the  brakes  were  applied  on  the  brake  cars  before  the 
slack  was  in  from  the  unbraked  cars  behind,  the  shock  was 
sometimes  equal  to  a  collision.  Xow,  if  the  slack  is  bunched  with 
an  "all  air  train,"  particularly  with  empties  at  the  rear,  the  run- 
ning out  of  the  slack,  as  the  brakes  take  hold  at  the  rear,  often 
results  in  a  break-in-two  and  certainly  in  a  shock  which  is  dam- 
aging" to  both  equipment  and  lading. 


rcfce:  r.^^3rj?  3.-    l^jk^r.y^   E^ta-,  TP'^.-Hi..    ^? /v  r,.—c:  T^^^r^  ;.^-^ck  ^jy  .\'c/v-^c  Off  jOC% 
1                                        •lM:'>c^Trs  CQi/^LJZ>vr,oH 

yA'  /J  A  fivir  Or  7Px  e'T^AvcL  c<-n'^i:  0' A\r  ,yzcrj>  ff  AT  i\r.-:rY 

\                                                                                        S^^  va  r^-KC  S'r\c^c/-cr  H.r-,  AtH  flsmr,  S-,/-.  ..-  -t t  ^  . 

|^^^_^    _...-_ 

1                                                       ^ 

- 

1                       ,    ,_                ^-.^ 

'                    '                                       • 

/! 

^—-—^ 

- 

r 

- 

'       

,„  V) 


Fig.   34. 

^\'c  doul)t  the  advisability  of  using  straight  air  at  all  ftir 
train  control,  as  so  much  iudgment  and  care  is  re(|uired  to  use 
it  when  and  where  it  will  do  good  and  not  harm.  We  mean  now 
for  making  stops  or  slow-downs — for  if  it  is  applied  heavily,  a 
collision  is  often  the  result — if  applied  and  released  and  the  throt- 
tle opened,  while  the  cars  are  bunching  or  still  bunched  at  the 
rear,  a  break-in-two  is  in  order.  ( )f  course,  there  are  critical 
speeds  and  conditi(~ins  when  damage  is  more  likely  than  at  other 
times.      Straight  air  on   the  engine  is  of  great  value  when   used 
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at  the  proiJcT  liiiK'  and  place,  but  it  was  not  iiitciulcrl  to  take  the 
])lacc  of  the  automatic  brake  in  controlling-  trains,  nor  to  he  used 
l)ecause  unfair  conditions  impair  the  efficiency  of  the  automatic 
brake. 

(  _' )  \\v  placing-  loads  at  the  head  of  the  train  and  shortcn- 
iui;'  the  ])iston  travel,  and  the  empties  l)ehind  and  lenj^thenin;;' 
the  i)iston  travel — brin^in;^"  about  a  !:;'reater  diiicrcnce  in  cylin- 
der pressure  for  ^raduatini^^  applications  and  tlicreby  securin.y; 
greater  e<|uality  of  braking-  force  between  loads  and  empties; 
at  the  same  time  the  emer^enc}-  pressure  will  be  only  sli^htl}'  al- 
tered. 

(  3  )    Alternating^-  loads  and  empties. 

(  4 )  Api^lvino'  the  brakes  before  the  slack  is  bunched  as,  for 
instance.  l)efore  the  steam  is  shut  off. 

( 5  )  Instructint;-  engineers  not  to  use  cmerg-encv  applica- 
tions imless  actual  emergenc}'  exists;  not.  for  instance,  to  con- 
sider every  switch,  water  tank,  or  coal  chute  as  an  cmergcncv 
zone  and  apply  the  brakes  accordingly. 

(  6  )  Xot  to  use  heavy  initial  service  reductions,  unless  speed 
is  low  and  stop  intended. 

( 7 )  Do  wdiatever  is  necessary  and  possible  to  secure  imi- 
form  application  of  brakes. 

( 8 )  Do  all  possil)le  to  insure  that  it  is  the  engineer  that  is 
controlling  the  applicati(^n  of  the  brakes  and  not  the  brake  pipe 
leakage,  and  in  general  that  the  brakes  are  maintained  in  such 
condition  that  the  anticipated  operation  is  possible  and  obtained. 
Give  the  engineer  a  chance. 

(9)  Avoid,  if  possible,  applying  or  releasing  brakes  when 
passing  over  "hog-backs"  or  around  curves. 

(10)  Avoid  releasing  the  brakes  before  the  brakes  have 
ceased  to  apply  dtiring'  a  reduction. 

(II  )  Avoid,  whenever  possible,  applying  the  brakes  again 
after  a  release,  while  the  brake  ])ipe  pressure  is  higher  at  the 
head  than  at  the  rear  ;  in  other  words,  eqtiilibrium  of  jiressure 
should  be  established  throughout  the  train,  as  otherwise  the  head 
l)rakes  will  apply  and  those  at  the  rear  will  not — therefore,  the 
cars  may  be  bunched  and  if  the  brakes  at  the  next  reduction  take 
hold,  this  in  conjunction  with  the  recoil  of  springs  will  produce 
severe  shocks. 
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(  12)  Avoid  rclcasini;'  lirakcs  at  s])cc(ls  l^clow  ten  miles  per 
hour,  unless  the  locomotive  is  e(|nippe(l  with  "ET"  or  tlie  for- 
ward cars  with  "K"  triple  valves,  as  otherwise  brakes  releasing' 
at  the  head  end  ])ermit  the  retardation  still  existing"  at  the  rear 
to  stretch  the  train — sometimes  beyond  the  strength  of  the  car 
connections. 

(13)  Avoid,  whenever  ])ossible.  having  too  many  cars  at 
the  rear  which  are  levered  for  a  high  braking"  force,  as.  for  in- 
stance, cars  (of  which  there  are  many  in  service)  tipon  which 
the  braking  force  is  calculated  at  90  per  cent  on  60  pounds  cyl- 
inder pressure — it  is  obvious  that  this  aggravates  the  already  ex- 
isting ine(|uality  of  braking"  force  .between  loads  and  empties 
and  is  in  effect  the  same  as  attaching  so  many  passenger  cars  to 
the  rear  end  of  a  freight  train,  which  no  one  who  expected 
smooth  operatit)n  would  do.  imless  the  brakes  on  these  cars  were 
alternately  cut  out. 

(14)  Locate  the  ])laces  where  acci<lents  of  the  kind  under 
consideration  most  often  occur  and  advise  extra  precautions,  for 
undoubtedly  you  will  find  that  there  are  certain  track  or  signal 
conditions,  which,  in  conjunction  with  an  application  or  release 
of  the  brakes  (to  sa\"  nothing  of  the  starting  of  trains)  tend  to 
l)roduce  shocks,  and  this,  added  to  the  already  numerous  factors 
tending  in  the  same  direction,  often  result  in  a  "break-in-two.  X^o 
doubt  von  will  find  that  a  number  of  your  men  are  cognizant 
of  this  fact  and  have  these  places  pretty  well  "s])otted"  and  are 
governed  accordingh"  and.  therefore,  do  not  have  near  the  trou- 
ble that  soiue  others  do  who  either  cannot  reason  back  ivou\  ef- 
fect to  cause  or  are  careless.  To  these  latter  a  little  inforniation 
and  advice  may  mean  a  close  approach  to  the  results  (obtained  by 
others  who  learn  by  experience.  The  writers  can  illustrate  what 
they  mean  by  this  paragraph  by  calling"  to  your  mind  how  neces- 
sarv  it  is  that  an  engineer,  new  to  a  division,  become  acquainted 
with  the  track,  etc..  before  the  best  results  can  be  expected.  In 
other  words,  other  things  being  equal,  his  pn^ficiency  depends 
largely  upon  his  knowing  the  conditions  under  which  he  op- 
erates. 

(15)  At  speeds  of  over  20  miles  per  hour  make  a  light  pre- 
liminarv  reduction,  followed  by  continuous  heavy  reductions, 
when  speed  is  reduced  to.  say.  8  miles  per  hour  and  stop  in- 
tended.    At  low  speeds,  when  stop  is  intended,  niake  a  contin- 
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lions  full  ri'diKiittn.  'IMu'  reason  tor  liiis  is  to  keep  tlie  slaek 
hunched,  as  the  hrake  will  naturall}-  he  a])i)l\in,iL;'  with  greater 
])ower  on  the  head  end  than  at  the  roar,  therefore  tendinj^-  to 
kee|)  a  steadx   push  toward  the  enc;ine. 

{  \<))  If  slow-down  only  is  desired,  it  is  hetter  to  make  a 
lit^ht  reduction,  far  enoui^h  hack,  than  a  heavy  one  to  accomplish 
the  same  result  in  less  distance.  In  the  former  case,  when  the 
release  is  made  (even  if  at  slow  speed)  there  should  not  l)e  hrak- 
iug  force  enough  to  cause  shock,  while  in  the  latter  case  the  re- 
ver.se  is  true. 

(  17)  Fjiforce  the  rule  that  with  lon^'  trains  the  engine  must 
be  cut  off  from  the  train  whenever  an  accurate  sto])  is  imi)era- 
tive,  as  for  coal  and  water,  and  insist  that,  after  attain  couplin;^- 
to  the  train  that  sul^cient  time  he  allowed  for  the  hrakes  to  re- 
lease hefore  tr}in_L;'  to  start. 

(18)  A  terminal  inspection  that  will  discover  and  send  to 
the  repair  track  all  cars  with  defects,  particularly-  of  draft  '^v^w 
that  are  likeh'  to  cause  trouble  on  the  road.  There  is  no  doubt 
that  a  great  number  of  break-in-twos  are  due  to  defective  brakes 
and  draft  s^-ear  bein.Q;  allowed  to  leave  terminals,  and  it  is  hardly 
a  ffuestion  wdiether  it  is  wiser  to  take  chances  than  to  ado])t  a 
safer  method.  (  )f  course,  it  is  only  a  matter  of  time  before  the 
inevitable  happens,  but  each  thinks  it  possible  that  the  car  will 
reach  the  next  terminal.  I'lainly,  as  lon^;'  as  chances  are  taken 
in  these  matters,  even  the  best  of  care  on  the  part  of  those  oper- 
atino-  the  train  on  the  road,  cannot  prevent  a  great  many  break- 
in-twos. 

As  stated,  the  difference  in  braking  force  is  held  to  be  the 
cause  of  shocks,  etc.,  and  the  foregoing  include  at  once  the  rea- 
sons whv  and  how  it  can,  in  a  large  measure,  be  overcome  and 
uniformitv  more  closely  ai)i)roached.  It  is  plain  that  to  do  this 
involves  both  effort,  expense  and  inconvenience.  l)ut  this  is  un- 
avoidable in  railroad  operation,  and  we  may  say  that  in  the  mat- 
ter under  consideration,  what  has  been  outlined  permits  of  a 
choice  between  what  exists  and  ivhat  ur  desire,  to  determine 
which  the  benefits  versus  the  cost  will  l)e  the  governing  consid- 
eration. 

The  following  formulae  and  examples  are  inserted  in  order 
that  those  concerned  may  satisfy  them.selvcs  as  to  whether  the 
engineering    requirements    stated    are    warranted   or   not.      Until 
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roceiUly  air  Ijrakc  engineering-  consisted  almost  entirely  of  state- 
ments and  opinions,  but  your  orators  in  all  addresses  delivered 
by  them  have  endeavored  to  deduce  air  brake  engineering-  to 
a  science,  or  failing  this  to  at  least  show  the  physical  factors  in- 
volved. We  have  taken  this  opportunity  to  insert  these  formulae 
not  only  for  this  reason  but  also  because  we  frequently  receive 
requests  for  them  and  believe  that  in  this  way  they  will  g'ain  a 
larg-er  circulation  than  would  otherwise  be  possible.  These  for- 
mulae are  fundamental  in  air  brake  calculations  and  should  af- 
ford sufficient  information  to  anyone  to  enable  him  to  use  them 
readily.  The  formulae  and  examples,  shown  in  Figs.  35  to  43 
inclusive,  should  be  self-explanatory. 


roR. 

"^ULy^C       USC^     /a/     DnAt^L     CALCL'LArWNS 

£•  r3 

1/) 

A-WS 

(5) 

r-j-A'l/'' 

^) 

1^) 

r-w^cf 

p) 

r; 

S'      v' 

(^> 

f  rl^-^'/) 

'  ^) 

c:,r.j 

C-H,i^CTic  Encnoiy,  Fr Laj 

r  •  /^cr^FiPiNci   rofKC ,  Loj 

3  ■  LCNCTH    3ror,  Ft 

H  .  M/kT,:   Vtain 

V  ■  Vulocit^'   ThAiN.rr  Pof^  ^lc 

W  -  Wcicur    IhAiN ,Lo3. 

F  =  Dn>^KiN(^  FbwE:n,Ftif^  CcNT 

<!  .  /9/M/fr  F{ie,c,iNCi  drnciCNc  v ,  Pcf^  Ccnt 

f  '  CocrnciENT  FnicTiON 

f  '  Accclchaticn   Or  i^n/\^^ry 

y^  "  AcCCLCnATlNi^     fCf^C€    Pu£:    fo    ^AAPC   C,L&:> 

C  •  Fif^  Ccnt  i:^i^adc 

fr'  ■  0/MniNoi  Powon  Nc:cc:j:>AnY  75  Fhr^nnr  AccLLCi^ArioN 

On  (inAPc  ^ 

4  '  LZN6TH   Drop  On  ^/mz^^  G  ,  Fr 

^  •  Ac^CLCf^ATioN  L^uc  75  Gi.'^Ai'!:  <5./r  Pci^  S>€c  Ftn  ice 

L-6 

Fig.   35. 
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Iriii  fdft/ti/c^  li  0AXO  On  Trie:  Funcamchtal  AiiUMPTiON  That  The:  Wo/tK  Pone  m  Jtotpinc  A   TfiAif/ 
CquALi   Trie  KiNCTic  Otcnar  ^Tonei!?  In  Thc  Thain  At  Ihc  Cokkcnccmcnt  Or  The  ^op- 


d  •  183, 100,000    rr  /.« 
r-     /1Z,06Z    LBS 

r^'  /4Z,06Z    X  1310  •  I86,j00,000'fi 


/86, 100,  OOP  -  IS 3, 100,  OOP    •  /■67'' 

/a6joo,ooo 


Fig.   36. 


M-M^a=  Wcit^'iT  Piviet9  By  Accci.£:^ATiON  Or  t^f/^viry.J^ 
V-  VeLOciTf,  rr  PcK  ^c:c 


fine  Tnc  Kmcr.c  d.^cnay'  ^ro/fCP  Ir^  A    T^Am   Cc-j^.^tisk^   Or  I  LoccKcnvc  Weichi^c,  388  Tom 
Anp  e  pAisLi^iiCR  CAP:i    Wcic:,HmG   137,000  LB:i  €ACf,  A-r  A  3pccp  Or  58  41  MPtl- 

Wnc^'r  Thain  In  LBi  -  388  X  €,000  +  6  X  07,000-  1598,000  LBi 

Mass  Train  ■  1.508,000 ^ 32Z •  49.627 

Tmc  \/clocity    V  Must  Be  /v  Pt  Pen  5i:c 

7i  Cmancc  MPH-  To  Pr  Pen  5i:c  MuLTirLY  8y  i^7  I5il80-3600-I47i 
58-4:  X  I'i7-  85-9  Pt Pert  iic 
P'  -i-X  'iS,6Z7  xi85-3')  •  183,038,317  Pr  Lss 
C-lS3,O08,Si7  PtLbs. 


Fig.  37. 
253 


r=  WPef 

F  ^  RE^AKPINS     roRCC     ACT/fyS     CV    T'?4/V,    LBS. 
W=   WEIGHT     TRAIN,    LBS. 

P=  Brakins  pow£R    train,  per  cent 
e=  Brake  kissing  cff-icie/^cy,  rsr  cent 

/=    CO£TFICIENT    FRICTIOfv. 

Example  :- 

find   th£-  rctaroins  force  acting  on  a  train  consisting   op  i  loco.uotivet 
weighing    383   tons  and  e  passenger  cars   weighing   137,000  lbs   each 
when  the  braking  pow£r  op  the'  entire    train    is   /04:  6  "/ 


Weight   train  in  lbs.=  W=  3S3x £ooo  +  ex  137000  =  tS98,ooo  lbs. 

Braking  power,  per  cent  =  p=  i 0*6 

Brake  rigging  e^'p/ciency  '  e  =  .ss     average  value  prom  tests. 

COET.PPICIENT     FR  C^O.N    =    f^.lO      AVERAGE ,  VALUE    FROM    TESTS 

Retarding  force  =  p=  ,'S9Sooo x  / 04e x.ssx./o  =  'az,06Z  lbs 

F'=  ;.4-S,  062    LBS. 


Fig.  38. 


V 

^-       ZgPef 

S=  LENGTH    STOP,    FT 

V' Initial   velocity    train,  ft  per   sec 

ff-  Acceleration  of  gravity  '  3Z  z  ft  per 

sec 

PER    SEC 

P=  Braking  power  entire  train,  per  cent 

e=  Brake  rigging  efficiency,  per  cent 

f  =  COEPFICIFNT     FfilCTION 

Example  :- 

P/Aip 

THE  DISTAf^CE  IN  WHICH  A    TRAIN    CAN  BE    STOPPED 

FROM  A    SPEED   OP   SS  41                             \ 

M.R.H 

WITH    A    BRAKING  POWER    OF  I04.  6  % 

V 

Must  be  in   FT  F'ER   SEC. 

(  srte 

\3€00    - 

To 

CHANGE   M.PH.    TO  FT  PER  SEC   MULTIPLY  BY 
SB. 41  X    l-*7  '   SS.9  PT  PER    SEC. 

/-cr 

;.4t) 

P' 

Braking  power  -  /.oag 

e  = 

Brake  rissing  efficiency  -.3S'  average  value  from  tests. 

/- 

Coefficient  friction     =      ./o  average  value  from  tests. 

.                 (ass')                       _      „ 

2x  3Z.Zxl.046  x.asx./O 

S=  /sea  FT 

L-ll 

Fig.   39. 
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A-   ACCELERATISS    /^ORCC  ^UE  TO    SRADE   C,    LBS 

W=    We/GMT,    LBi 

G-  P£l^    CENT    SfiADE 

fl\0  THE  /\CCEL£f^ATIVS    fOUCE  ACTir^e    O/v   A    CAR    VMnOSE    TOTAL.    WEIGHT 
/AO.OOO     ^SS    WHEN    THE  CAR  IS   O/V  A  GRADE  OF-/.S°^ 


^V=   140,000 

C  =  .O'S 
A=  KV'G  '    'ACjCoo  y..oi5  =  2IOO  lbs. 

A  =  2IOO  LBS. 


Fig.   40. 


P^^- 
«/ 


P'^  Braking  pov/er  secessarv   to  prevent 

ACCELERATION    OH    GRADE     S. 


G^  Per  cent   grade 

e-  Brake  R'Gsims  efeicency,  per  cent 

f=  COEFP'ICIENT    ^RicT/ON 


CxAMRLE :-  * 

Pi  HO    the  BRAKINB    POWER    NECESSARY    TO  PREVENT    A    CAR    WHOSE    TOTAL 
WEIGHT  IS    150,000    LBS    PROM  ACCELERATING    ON    A  SRADE    OF    I.S^. 

G=.o/s 

e-  .8E    AVERAGE    VAluE    rPOYI    TESTS 

f=  .IS   Average    value  prom   tests. 
~     ef       asx./s- 


R  -    //•  7Z 


Fig.  41. 


S,  ~    L^HCTH     OF-  STOP    OM     SRAOe     G,     fT 
V  =•    IN/T/AL     VSlOCITY    T^Air^    FT  P^R    SEC 

g=  Acceleration  of  gravity  =  jz  z  FT  PER  SEC  PER  SEC 

e '  Brake  rigsh^s  efficiency,  per  cent 

/=  Coefficient  frict/on 

P=  Braking  po\ajer   train,  per  cent  ^ 

R=  Braking    °o^\er  necessary   to  prevent  acceleration  on  grade  G=  -g-y 

Example  :- 

Find  the  distance  in  \fl/mcn   A  train  can  be  stopped  from  a  speed  of  jo 

^ftPH     ON    A    GRADE   OF  /S^    fF  THe  BRAKING  POWER  OF   THE  BNTiRE    TRAIN   IS     ZO'X 

V  Must  be  in  ft  per  sec  ^s2so  \ 

To    CHANGE  frf  PH    TO  FT   PER  SEC    MULTIPLY   BY    147  \-Jg^^  =  1 47  \ 

V-=   son  /.ay  =  34.1    FT  fER  SEC. 
g=   32  2 

e  -  .8S     AVERAGE    VALUE  FROM  TESTS. 
j    =  ./S    AVERAGE     VALUE  FROM  TESTS 
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.0/£- 
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Fig.   42. 


7=   a(s-  ^e^' ) 


P  =  ACC£lERATiO\    due     tc    grade    C,    i^T.     pep  sec    per  SEC 
g=  ACCELERATION    OP  GRA\   ty  =  32  2   F''   PER  SEC  PER    SEC 

S=  Per   CE^  ^    GRADE 

P=BRAKinG    POV^ER,  per  CENT 
e=  EFF'ClfNCY    3RAKE    RlSGwe,    PER  CENT 

/-Coefficient   friction 

Example  :- 

Pino    the  acceleration   resulting    pROIVI   A     ^^/^/^'     WHOSE   BRAKINU   POWER  IS 
8^  DESCENDING     A     I  ^V   SRAPE 

G-  o/s  * 

P'.OB 

e=.aS    AVERAGE    VALUE  FROM    TESTS 
y  =  ./5"    AVERAGE     VALUE  FROM    TESTS 

p=   32  2  CoiS  -  (.08  X.SS  X  /s)\  =  .ISS  pT    PER  SEC    PER  SEC 
p  -     ■■SS'    ,'^T    PER   SEC   PER   SEC 
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In  conclusion,  it  may  be  well  to  state  that  the  cause  of 
break-in-twos  may  be  traced  to  the  method  (jf  handliuiJ'  the 
brakes — to  the  condition  and  class  of  draft  j^car  and  brake  equip- 
ment— to  the  make-up  of  the  train  and  the  kind  of  train  service 
— it  bein^"  understood  that  the  human  ecpiation  is  a  (lualifying" 
factor  at  all  times.  All  these  causes  taken  siui^ly  or  collectively 
are  such  at  times  as  to  make  a  break-in-two  difficult  if  not  im- 
possible to  avoid. 

"IJreak-in-twos"  are  caused  by  greater  braking-  force  at  the 
rear  than  at  the  forward  part  of  the  train.  This  class  of  break- 
in-two  often  causes  much  inconvenience  and  some  loss,  but  as  it 
is  a  separation  and  not  a  collision,  the  danger  of  serious  accident 
is  not  great,  unless  following  trains  are  too  close. 

"lUickling"'  is  caused  b\"  greater  braking"  force  at  the  for- 
ward end  of  the  train  than  at  the  rear.  This  occurrence  not  only 
means  inconvenience  and  loss,  but  the  danger  of  serious  ac- 
cident to  both  the  train  to  which  it  occurs  and  to  others  of  either 
direction  is  very  great,  as  the  cars  may  be  scattered  over  the 
different  tracks. 

We  have  gone  into  this  part  of  the  subject  somewhat  fully, 
if  not  completely,  because  we  should  at  least  do  so  sufficiently  to 
permit  of  vour  weighing  both  sides  of  the  question. 

The  number  of  things  mentioned  show  the  complexity  of  the 
problem  and  many  may  say  that  no  one  can  take  all  these  things 
into  consideration.  This  may  be  so,  but  they  exist  and  must  be 
dealt  with  as  a  condition  and  not  a  theory,  and  in  proportion  as 
they  are  taken  into  consideration  will  improvement  be  made, 
and,  what  is  also  important,  the  responsibilitv  will  be  placed 
where  it  belongs,  which  is  the  first  step  toward  desired  results. 

It  will  be  seen  that  there  are  four  elements  involved  in 
ever}'  brake  operation,  namelv :  First,  time;  second,  amount  of 
reduction  or  change  of  pressure  in  the  brake  pipe  ;  third,  amount 
of  cylinder  pressure  obtained,  and,  fourth,  percentage  of  braking" 
force.  Only  one  of  these  is  fixed,  viz. :  the  percentage  of  brak- 
ing force.  That  is,  a  given  ])ressure  in  the  cylinder  gives  a  cer- 
tain braking  force  ;  all  the  rest  arc  variable.  For  instance,  the 
time  required  to  reduce  the  brake  pi])e  j^ressure  a  certain  amount 
is  varied  by  increasing  or  decreasing  the  length  of  the  train  be- 
cause this  changes  the  volume  of  air  in  the  brake  pipe.  The 
amount  of  reduction  required  to  obtain  a  given  cylinder  pressure 
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is  varied  l)y  the  ratio  of  the  reservoir  to  the  brake  cvhnder  and 
the  eylinder  pressure  obtained  from  a  j;iven  decrease  in  reservoir 
pressure  is  varied  l)y  the  ratio  of  the  brake  c\hnder  to  the  reser- 
voir, which  ratio  is  varied  by  an  increase  or  decrease  of  piston 
travel,  as  this  in  effect  increases  or  decreases  the  size  of  the 
brake  cyHnder.  Plainly,  then,  all  these  elements  must  be  kept 
in  mind  when  considering-  any  i)rol)lem  involving  train  control 
and  it  is  only  by  knowing"  the  relationship  existing  between  the 
different  elements  that  the  cause  of  the  results  obtained  can  be 
deduced. 

The  control  of  trains  lias  become  a  much  more  complicated 
problem  than  heretofore,  much  knowledge  of  all  the  conditions 
involved  is  necessar\-,  and  the  best  talent  availal)le  will  be  taxed 
to  the  limit  to  get  the  most  economical  efificiencv,  and  yet, 
strange  as  it  ma)'  seem,  these  things  are  realized  onlv  l)y  the 
few. 

The  air  brake  has  advanced  in  the  i)ast  few  years  from  being 
considered  chiefl}'  a  safety  a])])liance  that  was  recjuired  by  the 
law  to  l)e  a])plied,  to  an  absolute  necessity  in  the  handling  of 
freight  and  passenger  trains,  but  its  i)ur]:)ose  and  its  operation 
must  be  properly  understood  to  make  it  a  dividend-earning 
asset. 

By  this  analysis  may  you  1u^  persuaded  to  ( i)  instal  an  air 
brake  of  modern  efficiency,  (2)  to  instruct  those  concerned  in 
its  use,  as  to  its  princi])les  and  the  C(>nditions  to  be  considered, 
and  (3)  insure  that  its  maintenance  is  such  that  its  good  eft"ects 
can  be  obtained  and  its  bad  ones  prevented.  If  these  things  are 
done,  great  gain  in  road  and  equipment  results  are  assured  with- 
out off'setting  loss  and  damage,  and  last,  l)ut  not  least,  safety 
will  be  raised  to  its  highest  ]:)lane. 

PRESIDEXT:  ^Ir.  P.  TT.  Donovan,  we  would  like  to  hear 
from  }Ou. 

^[R.  DOXO\'AX:  ^\r.  President,  I  hardly  think  it  is 
necessary  for  me  to  say  an\thing.  ]\lr.  Turner  is  ca])able  of 
handling  the  paper  all  the  wa\-  through,  and  I  know  it  would  not 
be  satisfactory  for  me  to  try  to  answer  the  questions,  so  T  will 
leave  that  to  ^^Fr.  Turner. 

PRESIDIiXT:  We  will  take  a  few  minutes  more  time  if 
there  are  any  questions  to  be  asked. 
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Ml\.  I.  C.  \\'.\l\\l\:  1  would  like-  to  know  from  Mr.  'J\ir- 
iKT  how   lie  ohtaiiH'd  that  JOO.ooo  cai)acity  car? 

MK.  TIKXI-.K  :  Tliat  is  one  of  the  I'..  ..S:  O.  cars.  I  think 
thc\  lia\c  a  lar^c  nunil)er,  not  onl\-  ihc  !'>.  (.S:  ("").  but  the  Norfolk 
ant!  Western,  and  there  are  a  number  of  them  in  o])eration. 

.MR.  W.\RXI-::    A  70-ton  car? 

MR.  'ri'R.Xh'.K:  Weii^h  54.000  ])ounds.  and  70  tons  is 
140,000  ])(Hnids.  A  lO/'r  overload  makes  o\-er  200,000  ])ounds. 
There  arc  many  in  use  now. 

PRESIDEXT:  Are  there  an\'  other  (|uestions  to  he  asked? 
I  saw  Mr.  Alexander  in  the  room  the  earl}'  ])art  of  the  even- 
ing'. 

MR.  J.  R.  Arj{XAXr)l':R:  Mr.  President.  I  helieve  Mv. 
Turner  has  i)asse(l  over  all  the  thoughts  that  1  have,  and  a  L^reat 
many  more,  hetter  words  than  I  could  express,  and  T  think  the 
best  compliment  I  can  i)ay  mxself  is  to  keep  quiet. 

PRESIDEXT:     ^Ir.  D.  J.  Reddino-. 

AIR.  REDDIXG:  I  cannot  think  of  anything-  I  could  say 
that  would  add  to  the  o;aicty  of  the  occasion. 

PRESIDEXT:  .\ny  more  questions  to  be  asked?  If  not. 
we  will  hear  from  Mr.  Turner  in  closing;". 

^IR.  TURXER  :  I  thank  you  very  much,  gentlemen,  for 
being'  here  tonight.  I  am  sorry  we  had  such  a  delay  and  the 
])aper  was  so  long,  but  the  fact  of  the  matter  is,  I  have  not  had 
time  to  cut  the  paper  down;  I  have  been  so  busy  I  didn't  have 
time.     I  thank  vou  verv  much  for  your  attention. 

.AIR.  REDDIXG:  Air.  President,  I  think  I  voice  the  senti- 
ments of  this  audience  when  I  say  that  we  have  listened  to  one 
o  fthe  verv  best  papers  that  has  ever  been  presented  to  this  Club  ; 
that  is,  one  containing  niore  solid  benefit  and  niore  than  one  can 
get  benefit  from  in  reading  than  in  any  other  I  have  heard.  I 
want  to  express  the  thanks  of  the  audience  to  Air.  Turner. 

The  motion  of  Air.  Redding,  that  the  thanks  of  the  Club 
be  tendered  to  Afr.  Turner  for  his  ver}-  able  ]^aper,  being  duly 
seconded,  was  put  to  vote  and  carried. 

Afeeting  adjourned. 

G  Secretary. 

259 


ESTABLISHED 

1891 


EDWARD  KERR,  President 


(0. 


M  d  Bfonze  (astinss  of  Emf  Oescnplioo. 

[ii?ine  km  M  in  kml  Bednn^j  i  S0\i 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Pod  Brasses. 
High  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

TME  JANNEY  "X"  COUPLER 

The  latest  development  of  the 

M.  C.  B.  Coupler 

Has 

*'Lock- 

to- 

the- 

Lock". 

"Lock  Set"  and  "Knuckle-Opencr" 
JANNEY    SIMPLICITY. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  &  TORLEY  COMPANY 

PITTSBURGH.  PA. 


PINTSCH    THERMO-JET    SAFETY 


MANTLE 

LIGHT 

A  Cent  a  Burnin^rHour 
Lonj  Mantle  Life 


CAR 

HEATING 

Minimum  Pipe 
Perfect  Control 


ELECTRIC 

LIGHT 

Axle  Driven  Dynamo 
Lons;  Lamp  Life 


lie  5afel|  (a[  Healing  i  liflitin?  (o. 

2  Rector  St.,  New  York 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louis,  San  Francisco,  Montreal 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW   YORK 

BRANCH  OFFICES:— CHICAGO.  ST.    LOUIS.    ST.    PAUL.    WASHINGTON.  D.  C. 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

brake:  beams 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCQTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE    BEAM    CO. 

CLEVELAND,    O. 


This  Space  For  Sale 


THE  CANTON 


VALVELESS 
HAMMERS 


Represent  the  highest  type  of  per- 
fection in  utiHty,  adaptabiHty  and 
simplicity. 

Tiiey  are   the   most   durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

7341   Hamilton  Ave.  Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices:  Frick  Bid?.,  PITTSBURGH,  PA.  (  BUTLER     PA 

I  N 


OFFICES-^  NEW  YORK:     170  Broadway 
(CfliCAOO:     Fisher  Building 


WORKS  ■'  NEW  CASTLE.  PA 
(HAMMOND,  IND. 


STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS.  ETC. 


Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


THE 
SUTLER 

FRICTION 
GEAR. 

Piper  Patents 

250,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


SI/V\F>LE 


DRAWBAR  AnACHMENTS 


STRONG 


RELIABLE 


TANDEM 
SPRING    GEARS. 

6\xS,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivet« 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  ATTACHMENT  COMPANY 


SCNO     rOH     CATALOa 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 

-BOTH   MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building          NEW  YORK:  30  Church  St. 


J-M  i!lfinx\  RAILROAD  SUPPLIES 


All    Grades 
Pipe  Coverings 
J-.M  Hair  Felt 
T-M  Asbestos  Roofing 
J-M  Asbestos  Cements 
J-M  Retort  Cements 
Locomotive  Lagging 
Smoke  Jacks 
Asbestos  Wood 


of  Asbestos    and   Magnesia 
J-M  Leak-Xo  Metallic 

Compound 
Metallo  Metal  Polish 
T-M  Fibre  Conduit 
Keystone  Hair  Insulator 
High  Pressure  Packings 
J-M  Permanite  Packing 

Write  for   Catalog   No.   252 


Pipe   Covering 
T-M  Kearsarge  Packing 
T-M  Kearsarge  Gaskets 
T-M  Vulcabeston  Packing 
Air  Ijrake  Cylinder  Pack- 
ing Expander  Ring 
Vulcabeston   Rope   Packing 
Canadax  Wick  Packing 
T-M  Underground  Conduit 


H.  W.  JOHNS-MANVILLE  CO. 

NEW    YORK    AND    EVERY    LARGE    CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


F^reigHt  and   F^asse^nger 


Of  E\/e^ry  Description 

Pressed  Steel  Specialties 
Xank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh        Chicago        Washington,  D.  C. 


SUVDAM'S  Protective  PAINTS 

forfrei;lit(arsii!MralMM 


-MANUFACTURED  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE   AND  WORKS.  BIST     AND   BUTLEB  STS  , 

BELL   -PHONs^     3*3    FISK  PITTSBURGH,     PA 


This  Space  For  Sale. 


c.."'-*^^^ 

t'*' 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh.  Pa. 

Works:  Glassport.  Pa. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE   FOR   LOCOMOTIVE   and   CAR   BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

Oensral  Offict  and  Works,   170-182  Fourteenth  St.  and  169-176  FItteenth  St.,  Jersey  City,  N.  d. 
OANIEL  M.  BRADY,  President 


SCHMIDT   SUPERHEATER    LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  watef 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


TRACK  DEVICES 


#THE  Q  &  C  COMPANY 


West  Street  Bldg., 
New  York,  N.  Y. 


Peoples  Gas  Bldg. 
Chicago,   Ills. 


TURNBUCKLES 


Car 


Fofgings 


CLEVELAND  CITY  FORGt  AND  IRON  CO  .  CLEVELAND.  OHIO 


TURNBUCKLES 

STEEL  CAR  FORGE  COMPANY 


PITTSBURGH 


990 

Old  Colony 

Building 

CHICAGO 


"FORaiN3  SPECIALISTS" 

NEW  YORK 


CHICAGO 


William 
,\x>^         Street 
NEW  YORK 


CSTABLISHCO      18&4 


SIPE'S   JAPAN   OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE  BY  ALL  THE  LEADING   RAIl.HOAKS   IN    THK    (TNITKI)  -TA TKs 
—MANUFACTURED     ONLY    BY — — ~ 


CHICAGO,  ILL.  JAMES  B.  SIPE  &,  CO,  Pittsburgh,  pa. 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


This  space  For  Sale 


Some  Facts  About 


FROM  TIME  TO  TIME  OUR  SALESMEN  ARE  ASKED 
NUMEROUS  QUESTIONS  RELATIVE  TO  "NATIONAL"  PIPE, 
AND  WE  GIVE  ON  THIS  PAGE  A  PROBABLE  CONVERSA- 
TION ANSWERING  SOME  QUESTIONS  ABOUT  THIS  PROD- 
UCT. 

((Jueslton) — What    is    --.NATK  ).\.\L"     Pipc-:- 

(Answcr) — It  is  welded  |)ipc  made  by  National  Tiilje  Company  in  sizes  %  to 
'.',()  inches,  of  standard  dimensions  as  indicated  in  regular  lists  issunl  by  this  Com- 
jiany. 

(Question) — What   are   its    peculiar   advantages? 

(Answer) — "NATK  ).\A!.'"  Pipe  is  made  at  the  works  of  National  Tube 
Company,  where  all  processes,  from  the  ore  to  the  finished  product,  are  directly 
under    the   control   of   one   organization   and    management. 

(Question)  —  Is    "N.KTIOX.XL"    Pipe    more    uniform    than    wrought    iron    pipe? 

(.\nswer) — Ves :  for  owing  to  the  irregularity  in  pig  iron,  the  small  ([uantity 
made  in  one  heat  and  large  amount  of  i)ersonal  attention  and  skill  required  of  the 
puddler,  it  is  not  possible  to  obtain  the  uniformity  in  manufacture  in  wrought  iron 
pipe   that    is   obtained    in   making    ""NATICTNAL"    Pipe. 

(f)ucstion)  —  How  about  the  comparative  phvsical  properties  of  wrought  iron 
and    '-N.VTIONAL"    Pipe?' 

(.\nswer) — Wrought  iron  jiipe  gives  but  4  to  HI  per  cent,  elongation  in  S 
inches,  whereas  IS  to  -4  ])er  cent,  will  be  .=ecured  from  "N.VTK  )X.\L"  Pipe  steel. 
The  tensile  strength  of  wrought  iron  taken  transversely  to  rolling  rarely  exceed 
.'{tj.OUn  pounds  per  square  inch,  while  about  .">8,0.')()  pounds  per  scpiare  inch  is  ob- 
tained in  either  direction  with  "NATIONAL"  Pipe  steel.  "N.\TI(3N.\L"  Pipe 
steel   will   bend  through    ISO   degrees  without   fracture    before    or   after   quenching. 

((Juestion) — The  bursting  strength  is  an  important  feature;  how  do  the 
bursting   strengths  of  wrought   iron    pipe   a:id   "N.\TI(3NAL"    pipe    compare? 

(.\nswer)  —  Professor  R.  T.  Stewart,  Dean  of  the  College  of  Engineering, 
University  of  Pittsburgh,  made  a  number  of  experiinents,  and  in  a  paper  read 
before  the  American  Socic-ty  of  Mechanical  Engineers,  found  that  "Butt-welded 
wrought  iron  pipe  is  7n  per  cent,  as  strong  as  similar  butt-welded  steel  pipe;  and 
lap-welded  wrought  iron  pipe  is  r>7  per  cent,  as  strong  as  similar  lap-welded  steel 
pipe." 

(Question) — .\ny    further    special    advantages    of    "X.VTK  )N.\L"    Pipe? 

(Answer) — Beginning  January  1,  1!)1."!,  only  full  standard  weiglit  "N.VTION- 
AL"  Pipe  will  be  made.  This  means  that  the  consumer  when  he  specifies  "NA- 
TION.VL"'   Pipe   will   invariably   secure   a  heavy,    durable  product. 

We  will  be  glad  to   send   full  literature   regarding   the  above   on    request. 

C  To  readilv  identifv 
"NATIONAL"  mate'- 
rial,  and  as  protection 
to  manufacturer  and 
consumer  alike,  the 
practice  of  National 
Tube  Company  is  to 
roll  in  raised  letters  of 
good  size  on  each  few 
feet  of  every  length  of 
welded  pipe  the  name 
"NATIONAL"  (ex- 
cept on  the  smaller 
butt-weld  sizes,  on 
which  this  is  not  me- 
chanically   feasible). 


MARKING 


Name  roUeci  in  raised  letters 
on    National  Tube   Co.  pipe. 


C  In  addition,  all  sizes 
of  "NATIONAL" 
welded  pipe  below  four 
or  five  inches  are  sub- 
jected to  a  roll-knob- 
liling  process  known  as 
".Spellerizing"  to  less- 
en the  tendency  to 
corrosion,  especially  in 
the  form  of  pitting. 
This  "Spellerizing" 
Tirocess  is  peculiar  to 
■■•NATIONAL"  pipe, 
to  which  process  Na- 
tional Tube  Company 
has    exclusive    rights. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG..  PITTSBURGH.  PA. 

DISTRICT        ATLANTA       BOSTON       CHICAGO       DENVER       KANSA5  CITY       NEW  ORLEANS       NEW  YORK 
SALES  OFFICES:         PHILADELPHIA  PITTSBURGH  ST.  LOUIS  ST.  PAUL        SALT  LAKE  CITY 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL    PRODUCTS    CO. 


SAN  FRANCISCO    SEATTLE 
PORTLAND    LOS  ANGELES 


EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO..  NEW  YORK  CITY. 


THE 
GOULD   **SIMPLEX"  SYSTEM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO.^ 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES   IN 
BOTH    DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


Ill 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.  BOLE.  MANAGER,  PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&..ilw&y  and  Md^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'^TeL  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECiAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,    Pa.  ^IT^^^v^^^i^J:   ^^■ 

y  /^i       1      J     /->  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  556    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Jimmion,  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \\0^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^AK  maintenance,  brake  heads  and 
freight  equipment.  •"•        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &   FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  III. 

lA/RITE     F'OR    SiC\/V\F»LE    OF 


Stabrite  Front  End  Paint 


WlrtDE    B>' 


Chas.  R.  Long,  Jr.  Company 

kTED 

LOUISVILLE,  KY 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND 
BRIDGE  PAINTS. 


IV 

i  Nathan  Manufacturing  Co.  I 

<  85  -  93  Liberty  Street,  New  York.  > 

<  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  I 
I  for  Locomotives 

'^  AND  S 

\  Sight-Feed  Lubricators.  l 

i  All  Specially  arranged  for  High»Pressure  Engines.  S 

I    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    t 

>  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  -:" 

?  Oil  Cups,  Etc.  :■ 

i  SOLE  AGENCY     FOR  THE 3 

)    Coale    Muffler    O    Safety    Valve    Co.,   Inc.    § 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:   HENRYjW.   OLIVERIBLDG  ,  PITTSBURGH,    PA. 

LOCOMOTIVE   BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   zisking.     ^     0     i^     &     0 


Boiaesteal  Yalie  fflf|.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

JIake  a  I'erfect  Efiuiriment. 
Crosby  Locomotive  Pop  Safety  Valves, 

riaiii  or  MufQed. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM   ENGINE  INDICATOR, 

witli  SarKi'iit's  Electrical  AttacliiiuMit  for  tak- 
ing any  iiumlier  >  if  dia!:fraiiis  si  in  ultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Cbicago  and  London,  England. 

Send  for  Catalofivie  and  Prices. 


rr. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


R  EGISTF  RED 
THE   I  uEAL   PAI  NT  Ol  L 


B.  C 
SPIRITS 


^ 


Ball  Chemical  Co. 


^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA. 


JJ 


THE    LAW   COMPELS   YOU 

to   drill   holes   in  your  staybolts   and  to  keep  them  open.     BUT 
it  does  not  direct  how  this  should  be  done. 

WE   SUGGEST  that  you  use  the 

BEST  AIR  DRILL  EVER  PRODUCED   FOR  THIS 

PURPOSE. 


THE  LITTLE  GIANT  MIDGET  NO.  10  F. 
Weighs  only  7%  pounds.  Grip  handle  easy  to  hold. 


Speed  2400  R.  P.  M. 


Regulated  by  trigger  in  handle. 


CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  GftR  HEftTING  &  LIGHTING  GO. 


.VIANUFACTURERS  OF 

ELECTRIC,  S(Ei4M 
AND    HOT   WAT[ 


I  Heating  Aparates  for  Eallway  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfaedon  on  a  large  number  of  cars. 

Bend  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  Seune 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST   MANUFACTURERS   IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  HEWITT,  PRES.  C.  M.  HEWITT,  VICE  PRES. 

MAGNUS    METAL 

MEETS  ALL  KIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   cnD  /   PAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 

Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON   REQUEST. 

MANLFACTL'RED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,   N.  J. 


^dm  MCB     COUPLERS 

^TEMPORARY  STANDARD 

^^W^  Manufactured  by 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis.  Toledo,  Sharon,  Melrose  Park. 


Westinpdiou 


jh^^^ 


Air  Brake  Maintenance  and  Dividends 


?rthe  fi  ;rcase  the  H^iUdons  ofthe  brake  can  be  allowed  for,  and  its  per^ 
formance  UP  to  its  limits,  relied  upon;  in  the  second  case  many  or  all  of 
ts  Tunctlons  may  be  so  impaired  that,  as  a  time  saver  it  becomes  useless  and 
as  a  safetv  device  of  questionable  value.  Those  v^hose  business  it  is  to 
carefully  analjzr  railroad  profit  and  loss  accounts  appreciate  that  in  many 
cases  at  least  the  normal  operating  expense  may  be  greatly  reduced  and 
much  more  efficient  results  obtained  by  adhering  closely  to  a  Po"cy  °f  best 
equipment,  good  maintenance  and  complete  standardization  of  air  brake 
apparatus. 

Westinghouse  Air  Brake  Co.,    Pittsburgh.  Pa. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf  g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


43%  LESS  COAL 


Mallet  locomotives  on  the  Hinton  Division  of  the  Chesapeake 
&  Ohio  Railway  cost  2.8  cents  per  1,000  ton-miles  for  fuel,  as 
against  5  cents  per  1,000  ton-miles  with  Consolidations,  a  sav- 
ing of  43  per  cent  in  favor  of  the  Mallets. 

This  is  done  in  road  freight  service  as  shown  by  railroad  com- 
pany records  for  eight  months. 

AMERICAM   LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.   President. 
AlANUFACTURERS  OF 

'CORRU&ATEC  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging* 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-I'ower  Steel  Tools. 

NILES-BEMENT-POND  CO. 


,r««fw?^{|P^g^s^5^j^-;;,^,-  r 


Thinity   Building 
111    Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


^^m^^^^^^^^^^K^ZfjM  ^Ji^  <-.-^^S 

^^zz^SSZ 

u 

^K^m 

m^. 

LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


This  Space  For  Sale 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HlQliest  Grade  Mulller  and 
Open  Pop  Satety  Valves, 

Locomotive  Steam  and  Air 
(5^^  Pressure  Qages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRE\GTH  AND  WEARIIMG  QUALITIES 

THAT    ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE 


RESULTS    GREAT 


Manufactured    Only    By 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    works: 

383  DORCHESTER  AVENUE 
SO.  BOSTON,   MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwe^y  Lubrication  ev  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

FITT513URQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLKABLF  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 
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Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 
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Company Front  Cover 
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Standard  Coupler  Co 

Standard   Heat    &:    Ventilation 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE.' 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

!b 

Published   monthly,   except    June,    July   and   August,   by    The    Railway    Club   of    Pitts- 
burgh, J.   B.  Anderson,   Secretary.   General   Offices,   Penna.   R.  K.,   Pittsburgh,  Pa. 
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OFFICERS  FOR   1912—1913 

President 

A.   G.    MITCHELL, 

Supt.    Monon.   Div.,    P.    K.   R., 

S.   S.,   Pittsburgh,   Pa. 

First   Vice    President  Second    Vice    President 

F.   M.   McXULTV,  E.  J.   SEARLES 

Supt.  ^[.  P.  &  R.  S.,  Mon.  Con.  R.  R.  Dist.   Supt.  ^L  P.,  B.  &  O.   R.  R., 

Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Secretary. 

T.    B.   ANDERSON, 

Chief  Cierk,  Supt.  M.   P.,  P.  R.  R., 

Pittsburgh,  Pa. 

Treasurer 

F.    H.    STARK, 

Supt.   Montour  K.   R., 

Coraopolis,  Pa. 

Executive   Committee 

L.  H.  TURNER,  D.    L    REDDING, 

Supt.  M.  P.,  P.   &  L.   E.  R.   R.,  Asst.   Supt.   M.    P.,  P.   &  L.   E.  R.   R., 

Pittsburgh,  Pa.  McKees  Rocks,  Pa. 

F.    R.    McFeatters, 

Supt.   Union  R.   R., 

Port  Perry,   Pa. 

Finance  Committee 

D.   C.   NOBLE,  STEPHEN   C.    MASON, 

Fres.    Pgh.    Spring   &   Steel   Co.,  Sec}'.  The   McConway  &  Torley   Co., 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

E.   K.  CONNELLY, 

Purchasing  Agent,   P.   &   L.    E.   R.   R., 

Pittsburgh,    Pa. 

Membership  Committee 
U    M.    HOWE,  A.  W.  CROUCH, 

Mgr.  Jos,  Dixon  Cnic.ble  Co.,  Dist.   Mgr.   Dearborn  Chemical   Co., 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

CHAS.   A.    LINDSTROM,  H.   H.   MAXFIELD, 

Asst.   to    Presii'ient,   Pressed   Steel    Car   Co.,  Master   Mechanic,  P.   R.   R. 

Pittsburgh,  Pa.  Pittsburgh,   Pa. 

A.   STUCKI, 
Engineer, 
Pittsburgh,    Pa. 

Past  Presidents 

J.  H.  McCONNELL October,  1901.  to  October,  1903. 

L.  H.  TURNER November,  1903,  to  October,  1905. 

F.  H.   STARK November,  190.5,  to  October,  1907. 

•  H.  \V.   WATTS November,  1907,  to  April,  1908. 

D    J.  REDDING November,  1908,  to  October,  1910. 

F.  R.   McFE ATTERS November,  1910,  to  October,  1912. 

•  Deceased. 

Meetings   held   fourth   Friday  of  each   month,   e.xcept   June,  July  and  August. 


PROCEEDINGS  OF  MEETING, 
MAY  23rd.  1913. 

The  regular  monthly  meeting-  was  called  to  order  at  8  P.  M. 
at  the  Monongahela  House,  Pittsburgh.  Pa.,  by  President  A.  G. 
Mitchell. 

The  followino-  erentlemen  registered: 


MEMBERS. 


Ackenheil,  J.   D. 
Allison,  John 
Anderson,  J.  B. 
Backoski,    los.   G. 
Barth.   John   W. 
Battinhouse.    T- 
Bealor,  B.  G.* 
Berghane,   A.  L. 
Bond.  W.  \\'. 
Brandt.  E.  K. 
Breese,  E.  W. 
Bugle.  Geo. 
Byron.   A.   A\'. 
Cain.  C.  C. 
Chittenden,    A.    D. 
Clark.   C.  C. 
Cole.  Joshua  T. 
Cooper,   F.    E. 
Cotton.  A.   C. 
Coulter.  A.  F. 
Courtney,  D.  C. 
Dalton.  'C.  R. 
Detwiler,  I'.  G. 
Gillespie.  W.    T- 
Gray.    T.    H.  ' 
Gumbes.   T-  H. 
Hair.  H.'J. 
Hardman.   H.   J. 
Harriman.  C.  A. 
Havs.  ^r.  O. 
Hench.  X.  M. 
Hoffman,  C.  T. 
Howe,  D.   ^L 
Howe.  H. 
Hudson.  W.  L. 
Hurley.   Theo. 
Kinch.  L.   E. 
King,  \\'m.  R. 


Kissinger.    C.   F. 
Keiser.    John 
Kelly,  PL  B. 
Knickerbocker,  A.  C. 
Lewis.  A.  J. 
Lobez,  P.  L. 
Long.   R.   ^L 
Longnecker.   John   S. 
Lynn.    Saml. 
AlacOuown.  H.  C. 
^raxfield,    H.    H. 
Alitchell.  A.  G. 
]\Iontague.  \A".  T. 
]\IcCaulev.  \Vm. 
IMcGough.   M.   F. 
IMcKeen.   J.  \\'. 
McXultv.  F.  ^L 
^IcXaight.  A.   H. 
X'eal.  John  T. 
X'ewbury,  E.  H. 
X'ewman.  L.  L. 
Gates.  Geo.   AL 
Overly.  C.  F. 
Painter.  Joseph 
Parks.  F.  PL 
Pierce.  H.  B. 
Porter.  TL  T. 
Proven.  John 
Postlethwaite.    C.    L 
Pvle.  P.  S. 
Rea.  C.  S. 
Revmer.  C.  H. 
Richers.   G.    T- 
Richer.  C.  W. 
Riddell.  W.    T. 
Rohn.  W.   B." 
Robbins.    F.    S. 
Rvan.  WvA.  F. 
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Sclu-ck.   II.  O. 
Sliallcnl)crj;cr,   C. 
Shannon.   Chas. 
Shcrnian.  j.   K. 
Shook.  A. 'a. 
Shook.  S.  D. 
Sinclair.   C.   F. 
Smith.  }'.   W.  jr. 
Smith.  John    P.. 
Smoot.    W.   1). 
Stewart.  S.  R.  B. 
Stucki.  A. 
Snhrie.   X. 


At;ne\v.  C.  G. 
I'>ean.  W'n^.  E. 
15racllev.  W.  C. 
P.raim'.F.  R. 
llraun.  A.  C. 
T.rann.  L.  H. 
P.lanchard.  A\'. 
TUirnett.   Geo. 
P.utzler,   C.  A. 
Carroll,  F.  E. 
Canon.  G.   S. 
Chapman.   V>. 
Clawson.   J.    E. 
Coe.   Robert 
Crawford.   A.    M. 
Dickinson.  J.  Z. 
Evans.    H.    C. 
Evman.   Fred. 
Feather.  J.   L. 
Ferre.  W.  T. 
Foltz.  E.  F. 
Gray.  A.   E. 
Grieve,  R.  E. 
Hagen,  E.   F. 
Hasiba.  W.  T. 
Hvkes.  W.  H. 


M. 


E. 
H. 


D. 


Taylor,   l".   C. 
Thurijor.  Guy   1*. 
Towson.  T.   \\  . 
Tucker.  J.  L. 
Walter.  W.  A. 
Walther.    G.   C. 
Ward.   R.    II. 
W'arne.    T-   C. 
White.  F.   F. 
Wills.  Jas.    1<. 
Wiseman.   E.    15. 
Wood.  Ralph  C. 
Wvke.    T.  W. 


VISITORS. 


Keener,   W.   .\. 
Keyser,  R,  IT. 
Lerg^enmiller,  H.  ]\I. 
Mattis.    M. 
^rinton.  J.  FT. 
Morgan.  D.  G. 
McKelvev,  F.  A. 
O'Donnei.  R.   L. 
Parke.   R.   A. 
Pollock.  A.  P. 
Putney.   F.   C. 
Ravmer.  I.  S. 
Ridlev.  R.  C. 
Shondel.   J.   C. 
Smith.   Thos.   P. 
Snyder.   J.   W. 
Springer.  F.  E. 
Sproule.  T.  E. 
Stewart.  John  F. 
Sweeney.  E.  H. 
Trappe.   W.    C. 
Treiber.  J.  W. 
Williamson.  A.  G. 
W^ittig,   Wm. 
Wrenn.    C.    G. 
Vawman.   C.  A. 


The  roll  call  was  dispensed  with,  this  being  supplied  by  the 
registration  cards. 

The  reading  of  the  minutes  was  dispensed  with,  as  the  min- 
utes were  already  in  type  and  about  ready  for  mailing. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 
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Albert,  Leon  H.,  Traveling-  Fireman.  P.  R.  R..  Klrama.  Pa.  Rec- 
ommended by  H.  G  Scbeck 

Braun,  A.  C.  Asst.  Supervisor  Si.^nals,  P.  R  R.,  847  X.  Linden 
avenue,  i'ittsburgh.  Pa  Recommended  1)v  H.  H  Max- 
field. 

Caine,  C.  D.,  Foreman.  P.  R.  R..  434  Shady  avenue,  l^ittsburgh, 
Pa.    Recommended  by  H.  W.  Lehr. 

Conner^  W.  P..  Encjinner.  P.  R.  R.,  Floreffe.  Pa.  Recommended 
by  H.  G.  Scheck. 

Crawford.  Archibald  M.,  Signal  Repairman.  P.  R.  R.,  641  Col- 
lins avenue,  Pittsburgh,  Pa.  Recommended  by  C.  S. 
Rea. 

L)unlap,  Albert  X.,  District  Manager,  the  I'.ird- Archer  Co.,  First 
X'ational  P>ank  P>ld,g.,  Pittsburgh,  Pa.  Recommended 
by  T.  C.  Green. 

Graff,  E.  D.,  Salesman,  jos.  T.  Ryerson  &  Son.  2202  Oliver 
Building.  Pittsburgh.  Recommended  by  \\  ni.  C.  Schuck. 

Kapp.  J.  P...  Asst.  :\Iaster  :\Icchanic.  P.  R.  R.,  Oil  City,  ]\a.  Rec- 
ommended by  ]\L  O'Connor. 

Pollock,  A.  B.,  Supervisor  of  Signals,  P.  R.  R.,  East  Liberty,  Pa. 
Recommended  by  H.  H.  ]\Iaxfield. 

Richardson.  R.  S.,  Rep.  The  Railway  Review.  Fort  Pitt  Hotel, 
Pittsburgh,  Pa.    Recommended  by  A.  Stucki. 

Smith.  Thos.  15..  Asst.  Supervisor  Signals,  P.  R.  R.,  Johnstown, 
Recommended  by  H.  H.  ^laxfield. 

Stevens.  Cecil,  Sales  Agent,  American  Steel  Foundries,  36th 
street  and  A.  A'.  Ry.,  Pittsburgh.  Pa.  Recommended 
by  H.  W.  Green. 

Thirlkeld.  C.  M..  Traffic  Manager.  Xational  Fire  Proofing  Co., 
Fulton  P)ldg.,  Pittsburgh.  Pa.  Recommended  by  E.  A. 
Condit,  Ji'- 

Trappe,  \\\  C,  Electrician.  Penna.  R.  R.  Co.,  522  Wallace  ave- 
nue, Pittsburgh,  Pa.     Recommended  by  H.  W.  Lehr. 

Wertz,  Peter,  Foreman,  Dukesmith  Air  Brake  Co..  1610  Juniata 
street,  X\  S.,  l^ittsburgh.  Pa.  Recommended  bv  D.  C. 
Courtney. 
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PRESIDENT  MITCHELL:  Wlion  the  Executive  Com- 
mittee i)asses  favorably  upon  these  appHcants  they  will  become 
members. 

The  Secretary  announced  tlu'  <katli  nf  John  T.  l^irown, 
\  ice  President  and  Manaj^er.  Damascus  llronze  Co.,  Pittsbur<Th, 
which  occurred  on  May  20th.  igi^.  Mr.  IJrown  was  a  charter 
member  of  the  club. 

Also  George  11.  Smith.  Mechanical  l{nL;-ineer.  Carnejj^ie 
Steel  Co..  which  occurred  May  20th.  i<;i3.  Mr.  Smith  wa.s 
elected  a  member  of  the  club  December  2^].  19 10. 

The  rVesident  directed  that  a  suitable  memorial  page  be 
inserted  in  the  minutes  on  the  death  of  these  two  members. 

PRESIDENT:  If  there  is  no  further  lousiness,  we  come 
to  the  subject  of  the  evening,  an  address  by  Mr.  A.  H.  Rudd, 
Signal  Engineer  of  the  Pennsylvania  Railroad,  on  "Railway  Sig- 
naling." 

MR  A.  H.  RL^DD:  It  is  usual  in  an  address  of  this  kind 
to  start  with  Adam  and  Eve  or  at  least  with  the  flood  and  work 
down  through,  explaining  the  evolution  of  signaling  and  the 
reasons  for  the  changes,  devoting  about  an  hour  and  three-quar- 
ters to  these  preliminaries,  leading  gradually  to  the  new  system 
that  we  have,  and  then  let  the  audience  draw  on  its  imagination 
for  the  answer,  the  time  having  expired.  I  have  done  it  and 
lots  of  auditors  have  strayed  away.  Tonight  I  want  you  to  stay 
with  me  for  a  few  minutes,  so  I  am  going  to  trv  the  experiment 
of  leaving  out  the  primary  and  secondar\'  and  tertiarv  stages 
and  come  right  down  to  the  signals  which  we  are  now  putting 
in  on  the  Pennsylvania  Railroad,  and  which  they  are  putting 
on  a  great  many  railroads,  with  some  variations.  I  shall  speak 
of  the  indications  and  '"aspects"  (a  word  not  coined,  but  dis- 
covered in  the  dictionary  by  ^Ir.  George  ^\^  Snyder,  of  the  P. 
R.  R..  which  we  consider  indispensible  nowadavs).  I  am  going" 
to  leave  out  the  home  and  distant  system  that  is  in  use  on  a  great 
part  of  the  mileage  of  the  country  today,  treating  it  as  if  it  were 
obsolete  (although  it  will  be  many  years  before  it  is  so),  and 
just  tell  you  of  our  method  of  giving  information  to  the  engine- 
men  and  the  means  taken  to  insure  the  accuracy  of  such  infor- 
mation by  the   signalmen,   and   lastly  give   a  brief   summary  of 
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the  automatic  stop  situation   (the  panacea   for  all  our  troubles) 
as  I  see  it. 

We  have  started  a  new  system  with  certain  fundamental 
principles  the  first  of  which  is  that  a  signal  imperfectly  dis- 
played or  the  absence  of  a  signal  at  a  place  where  a  signal  is 
usually  shown,  must  be  regarded  as  the  most  restrictive  indica- 
tion that  can  be  given  by  that  signal.  We  have  tried  to  design 
the  signal  so  that  if  it  is  imperfectly  displayed  it  will  show  in 
itself  that  it  is  not  properl}'  displaced.  I  will  explain  that  a 
little  later. 

The  second  ])rinciple  is  that  a  red  light  or  arm  horizontal 
indicates  stop  imless  qualified  by  a  more  favorable  color  or  angle 
of  arm.  When  this  scheme  was  first  proposed  there  was  a  great 
deal  of  opposition  to  it  because  it  required  an  engineman  to 
run  past  a  red  light  in  almost  every  case — in  every  case,  in  fact, 
where  a  signal  indicated  a  clear  block  with  one  exception.  It 
had  been  done  for  years  with  interlocking  signals,  but  we  hatl 
not  done  it  with  automatics  and  it  was  thought  probably  a  bad 
thing  to  extend  the  use  of  the  red  light  to  the  automatic  signals. 
I  think  results  have  ])roved  that  it  is  not  much  of  a  mistake. 
Remember,  then,  that  a  red  light  means  stop,  unless  qualified  by 
a  more  favorable  color  indication. 

Third:  A  given  aspect  conveys  the  same  information  at 
all  places,  at  all  times  and  imder  all  conditions,  so  that  an  en- 
gineman knowing  the  physical  characteristics  of  his  road  and 
the  location  of  his  signals  may  always  be  sure  that  he  is  obtain- 
ing the  same  information  with  the  same  signal  aspect. 

Fourth :  The  signal  must  indicate  where  and  when  trains 
must  stop  and  the  action  to  be  taken  after  stopping — whether 
or  not  it  indicates  the  condition  of  the  block  and,  if  it  does, 
whether  the  block  is  occupied  or  clear.  It  must  indicate  when 
to  prepare  to  stop  or  slow  down  and  how  fast  trains  may  run 
under  the  changeable  conditions  at  interlockings.  It  must  show 
in  itself  w'hen  it  is  properly  displayed. 

Fifth  :  This  information  is  all  that  is  needed  as  to  condi- 
tions ahead  to  enable  an  engineman  to  run  safely  confidently  and 
expeditiously  if  he  obeys  the  indications. 

To  give  this  information  the  signals  are  divided  into  four 
classes — stop,   caution,   proceed   and   permissive.     The  stop  sig- 
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nals  arc  all  vvd.  The  ])r()Ct'C(l  sis:;^nals  show  a  wliite  light  in  com- 
bination with  red  or  green.  The  caution  signals  show  a  green 
light  in  combination  with  a  red.  And  the  permissive  signal 
shows  two  horizontal  green  lights  in  combination  with  the  red. 
The  i)ermissive  signal  is  ])robably  needed  more  on  the  Pennsyl- 
vania tiian  on  any  other  road.  The  great  majority  of  the  roads 
of  the  country  under  manual  block  issue  a  card  to  enable  the 
engineman  to  jiass  a  stoj)  signal  to  enter  an  occujMed  block.  We 
give  a  signal  for  it.  \\'e  do  not  permit  a  passenger  train  to 
enter  an  occupied  l)lock  ;  we  do  not  i)ermit  a  freight  to  enter  a 
block  occu])ie(l  by  a  ])assenger  train  :  and  this  practice  has  been 
prettv  well  extended,  so  that  as  a  general  rule  on  some  divisions 
preference  freight  is  run  under  absolute  block.  We  have  felt 
it  necessary  to  indicate  to  the  enginemen  of  far.t  trains,  which 
are  not  permitted  to  accept  a  permissive  signal,  a  difference 
between  that  signal  and  an  ordinary  caution  signal.  It  is  a  stop 
signal  to  them,  and  it  must  be  different  from  the  ordinary  cau- 
tion (distant)  signal,  which  they  can  accept.  A  few  roads 
which  do  use  i)ermissive  operation  as  we  use  it  allow  passenger 
trains  to  enter  the  block  with  the  freight  under  the  permissive, 
and  for  that  reason  there  is  no  need  for  them  to  make  any  dif- 
ference in  the  signal. 

Stop  signals  are  divided  into  two  classes,  stop  and  proceed, 
and  stop  and  stay.  Stop  and  proceed  signals  are  the  ordinary 
automatics  to  be  passcfl  as  per  Rule  504,  looking  out  for  a  train 
in  the  block,  switch  oj^mi.  broken  rail.  etc.  These  are  identified 
bv  the  staggered  lights,  diagonal  lights,  with  i^ointed  arms.  The 
pointed  arm  may  not  be  necessary,  but  the  Xew  York  Central 
has  used  it  a  long  time.  In  order  to  g-et  a  system  which  would 
be  uniform  on  the  P'ennsylvania  and  the  Xew  York  Central 
and  some  of  the  other  roads  which  operate  with  us  jointly  we 
adopted  the  pointed   arm. 

The  sto])  and  stav  signals  have  vertical  lights,  either  two 
or  three,  with  scpiare  or  round  end  arm,  so  that  when  an  engine- 
man  comes  to  a  signal  with  a  pointed  arm  at  stop  he  can  stop 
and  ]:)roceed  :  if  he  comes  to  another  with  a  scpiare  or  round  end 
arm  he  knt^ws  he  must  stop  until  he  receives  further  instruc- 
tions. 

Caution  signals  are  divided  into  two  classes.  First,  those 
indicating  one   block   clear,  the  next   signal   stop;  second,  those 
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indicating-   the    ])()siti()n    of   the    next   signal,   hut    also    indicating 
that  they  give  n<^  information  as  to  the  occupancy  of  the  hlock. 
In   automatic   hl(Kd<s   a    clear   signal   indicates   that    the   track   is 
clear  to  the  next  home  and  the  next  home  is  clear.      In  manual 
block    territory    under   permissive   operation    you    might    have   a 
clear  distant,  but  there  might  be  a  train  between  the  distant  and 
the  h(Miie.     So  that  we  have  added  the  fishtail  arm  with  vertical 
green    lights.     Those    signals    are    distant    signals    purely    and 
never  go  to  stop  and   never  indicate  the  position   of  the  block, 
and  therefore  they  do  not  show  a  red  light.     The  rule  is  that  a 
signal   imperfectl}'   displayed   or   the    absence   of   a    signal   must 
be  regarded  as  the  most  restrictive  indication  that  can  be  given 
by  that  signal.     Now  if  the  active  light  goes  out  and  this  signal 
is  a  stop  signal,  the  most  restrictive  indication  is  stop.     There- 
fore we  display-  a  red  light  with  the  active  light  out.     With  the 
distant   signal   the  most  restrictive  indication   is   caution ;   there- 
fore we  show  a  green  light  if    the    active    light  is  out,  so  that 
the  signal  in  itself  shows  what  its  most  restrictive  indication  is. 
Permissive  signals  indicate  positively  to  a  man  that  the  block 
is  occupied.     The  clear   signals  indicate  clear  track,  exce])t   the 
clear  fishtail  distant,  which  does  not  indicate  anything  about  the 
track.     Xow  clear  signals  may  govern,  and  do  govern,  the  speed 
at  which  trains  may  pass  an  interlocking.     The  top  arm  is  the 
top  speed,  the  bottom  arm  is  the  bottom  speed,  and  the  middle 
arm  is  the  middle  speed.     In  practice  the  top  arm  clear  governs 
the  authorized  speed  at  that  point,  the  bottom  arm  clear  not  to 
exceed  15  miles  an  hour,  and  the  middle  arm  clear  not  to  exceed 
30  miles  an  hour.     The  old  scheme  of  signaling  routes  has  been 
abandoned,  and  we  have  come  to  what  may  be  known  as  speed 
signals  at  interlocking,  where  conditions  change  on  account  of 
the  changed  position  of  switches.    \\'e  do  not  attempt  to  sig-nal 
speed   out   on    the   road,    where   the   curvature   is   fixed   and   the 
grades   and   the    stations,   etc..   are   established.      lUit   where   the 
conditions  change  at  interlocking  we  signal  the  speed. 
(  Xote  diagrams  next  attached.) 

The  indication  "Proceed  at  slow  sj^ced**  is  given  for  move- 
ments not  exceeding  15  miles  an  hour  with  traffic  when  next 
signal  is  clear.  An  aspect  with  the  bottom  arm  at  45°  is  what 
we  call  the  "know  nothing"  signal,  or  anything  you  please.  Pro- 
ceed with  extra  caution  prepared  to  stop.     It  may  govern  to  an 
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occupied  track,  it  may  p;-overn  against  traffic  over  a  short  cross- 
over; at  any  rate,  it  indicates  that  \<)u  mav  ])ass  tlie  stop  signal 
above  it.  wliich  governs  the  tliroui^h  niovenicnt.  hut  \<)u  must 
look  out    tor  yourself. 

Tlie  dwarf  sif^naks  j^-overn  the  same  way  as  lo\v^speed  sig- 
nals— sto]) :  ])roceed  with  caution,  looking"  out  for  an^thiui;- 
ahead:  and  proceed  with  traffic,  your  next  signal  is  clear. 

The  fishtail  sii^nals  do  not  indicate  the  condition  of  the 
block. 

V(~)u  will  notice  that  they  are  all  consistent,  they  all  dis- 
play a  red  light  in  combination  with  others,  where  they  indicate 
block  conditions,  exce])t  the  one  with  the  g'reen  over  white,  and 
that  bothers  more  ])eoplc  than  anything-  else  in  the  signal  busi- 
ness. It  is  a  ])oor  asi)ect.  it  is  inconsistent.  liut  it  is  the  best 
we  can  g"et.  It  is  a  ])retty  valuable  signal  on  the  P.  R.  R.  The 
Lines  West  do  not  use  it ;  they  claim  the}"  do  not  need  to  use  it. 
A  gTeat  many  others  do  not.  The  Pennsylvania  does  and  the 
Xew  York  Central  does,  and  I  believe  the  B.  &  ( ).  does. 

This  system  as  it  stands  I  believe  will  remain  unchanged  on 
the  Pennsylvania  Railroad  for  a  considerable  time.  Experience 
has  shown  that  it  is  all  we  need,  except  for  some  few  chang^es 
which  I  hope  they  will  let  us  make.  We  have  adopted  a  ]:)urple 
light  to  show  the  siding-  derail  0])en.  Some  years  ago  the  Gen- 
eral ]\Ianag'er  issued  instructions  that  switch  lig^hts  on  sidings 
and  in  yards  should  not  be  red,  that  they  were  liable  to  confuse 
the  main  line  runners  ;  and  that  left  us  when  we  came  to  study 
it  only  one  color  to  use  for  derails,  and  that  was  purple.  It  is 
a  short-range  light,  similar  to  red,  and  vet  it  cannot  be  mis- 
taken for  it..  We  still  have  the  red  for  the  dwarf  signal  light 
next  to  the  main  track,  groverning  movements  against  traffic  on 
the  main  track  and  to  the  main  track  from  sidings  and  yards. 
I  hope  .some  time  to  see  these  changed  to  purple,  removing  all 
low  red  lights  except  on  main  line  switches. 

And  I  have  another  "hobby."  and  that  is  green  for  clear 
and  yellow  for  caution.  A  good  many  railroads  in  the  country 
harve  adopted  it.  and  to  my  mind  ft  has  very  decided  advantages 
over  the  present  practice.  That  is  where  we  have  a  white  light 
in  our  diagrams  substitute  green,  and  where  we  have  a  green 
light  substitute  yellow,  making  in  that  case  the  yard  lights  yel- 
low  and   lunar  white  and  the  main  line  switch  lights  red   and 
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green,  so  there  will  be  no  confnsion  to  main  line  runners  with 
any  siding  switch  light. 

Our  Lines  West  and  a  good  many  of  the  western  roads 
omit  the  middle  arm  and  just  have  two  arms,  using  the  top  arm 
as  shown  in  these  drawings,  and  the  second  arm  at  45°  for  low 
speed  and  vertical  for  medium  speed.  I  do  not  see  how  any 
road  that  still  has  a  home  and  distant  signal  can  adopt  that,  be- 
cause the  home  and  distant  signals  show  red  and  green,  and  that 
would  mean  the  same  as  proceed  at  low  speed.  The  green  light 
in  the  stop  signal  must  be  eliminated  before  any  road  can  adopt 
the  simplified  tw(j-light  system  all  the  way  through.  Hut  that 
is  ideal,  to  have  two  lights  and  never  less  than  two.  Then  if  an 
engineman  comes  to  a  one-light  signal  he  knows  it  is  improperly 
displayed.  At  present  with  us  he  knows  that  if  he  gets  one  light 
on  a  signal  it  is  im]oro]X'rly  displayed.  All  the  automatics  have 
two  lights,  all  the  distant  signals  and  manual  blocks  have  two 
lights,  and  at  certain  intcrlockings  he  has  three,  and  the  fact 
that  there  are  three  there  is  shown  him  by  the  display  of  two 
arms  on  the  distant  signal,  so  where  he  comes  to  a  two-arm 
distant  signal  he  knows  the  next  signal  is  a  three-light  signal. 
It  helps  the  engineman  to  determine  whether  he  has  a  light  out 
at  the  home,  and  when  the  system  is  well  learned  there  will  not 
be  verv  man\-  enginemen  running  by  signals  because  there  is  a 
light  out. 

We  also  have  slow  and  stop  boards  and  track  tank  signs 
showing  lunar  white  and  green.  Then  we  have  the  coon  tail. 
The  coon  tail  is  a  very  valuable  adjunct  to  a  coon.  It  is  a  very 
valuable  adjunct  to  us  in  spots.  We  issue  instructions  that  a 
man  should  slow  down  and  then  we  put  a  coon  tail  up  to  show 
him  where  he  should  slow  down.  It  is  quite  a  good  deal  of  as- 
sistance in  marking  slow  points  along  the  road. 

As  to  the  means  taken  to  insure  the  accuracy  of  the  indica- 
tions, we  are  installing  all  our  new  automatic  work  with  alter- 
nating current  track  circuits,  because  we  find  that  i)ower  and 
current  from  trolley  road  lines  interferes  with  our  direct  current 
track  circuits.  There  are  precautionary  measures  that  can  be 
taken  with  D.  C.  circuits,  such  as  double  relays  and  cutting  cir- 
cuits up,  which  have  been  tried  with  fair  success.  The  real 
cure  for  the  foreign  current  is  the  .\.  C.  track  circuit,  and  we 
are  not  only  installing  all  new  work  that  way,  but  changing  over 
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some  of  tlic  old.  This  carries  with  it  electric  lii;"hts  on  the  signal 
and  A.  C  motors. 

The  cost  of  installation  is  heavy.  It  runs  for  double  track 
about  $3,000  ])er  block,  4,000  or  5,000  or  ^),ooo  feet  lont;- ;  for 
the  two  tracks  ])r()l)ably  $8,000  a  mile.  I  suppose  some  of  the 
expense  end  of  that  will  come  out  of  the  5%  advance  in  rates! 

( )i)eratin,q-  and  maintenance  costs  are  below  anything  we 
have  had.  The  electro-])neumatic  sij^nal  runs  about  $160  a  year 
per  block.  That  on  a  four-track  road  is  $640  a  mile.  The  D.  C. 
motor  runs  about  $90.  and  in  some  fortunate  cases  we  have  had 
!$/^  (|uote(l.  but  we  are  from  Missouri.  The  A.  C.  runs  not 
over  $60.  That  means  a  savin^:^  of  $400  a  mile  over  the  old 
electro-pneumatic.  While  it  is  more  expensive  than  the  D  C. 
UK^tor,  when  the  ditference  in  cost  of  installation  is  considered, 
\ve  think  it  is  safer. 

People  do  not  a])preciate  the  money  the  railroads  are 
spendino-  on  signals  today.  They  see  these  foolish-lookino-  arms 
flopping-  up  and  down,  but  they  do  not  appreciate  what  it  costs 
to  operate  them  and  what  they  mean.  There  are  so  many  other 
things  w-e  ought  to  spend  our  money  for  that  they  seem  to  over- 
look the  signals  somewhat.  ( )n  the  single  track  in  ])laces  we  are 
using  what  we  call  the  controlled  manual  block,  where  we  have 
a  stretch  of  single  track  in  a  double-track  line  and  the  track  is 
pretty  hot  and  we  have  had  to  issue  a  great  many  orders,  w'e 
put  in  this  controlled  manual  with  the  track  circuit,  so  that 
both  the  signalmen  and  the  track  circuit  have  to  go  wrong  and 
the  trains  go  wrong  also  before  we  can  get  them  together,  and 
we  are  moving  the  trains  in  such  places  without  orders  to  the 
trains  and  saving  a  great  deal  of  delay.  The  delay  of  holding- 
freights  for  orders  often  knocks  them  out  of  their  running  time 
and  holds  them  back  an  hour  or  two.  With  this  Scheme  they 
can  skin  through  without  time  table  rights,  but  simply  on  sig- 
nal, and  a  great  deal  of  delay  is  saved.  We  are  using  it  on  a 
third  track  in  some  places,  and  we  are  contemplating  putting  it 
on  the  two  inside  tracks  in  our  four-track  line  in  a  few  places 
so  we  can  handle  three  tracks  in  one  direction  under  signal  dur- 
ing certain  parts  of  the  day,  and  in  the  other  direction  during 
other  parts  of  the  day. 

Now  everybody  understands  about  interlocking.  The  Stan- 
dard  Code  defines  it  as  an   arrangement  of  switches,  lock  and 
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sig-nal  appliances  so  interconnected  that  their  movements  mnst 
snccecd  each  other  in  a  predetermined  order.  In  orcHnary  lan- 
gnas^e  it  means  that  the  levers  are  so  hitched  np  that  \<)u  have 
got  to  set  np  the  ronte  properly  before  you  can  clear  your  signal, 
and  after  you  clear  it  you  cannot  change  the  route  until  you  put 
the  signal  back  to  stop  again.  That  is  all  right  as  far  as  it  goes. 
TUit  after  }ou  ]:iut  the  signal  back  you  can  change  the  route  with 
the  ordinary  interlocking.  ^Ou  can  change  a  switch  ahead 
of  a  train  ;  you  could  move  it  under  a  train  except  that  at  the 
switch  they  have  a  detectr)r  bar  which  rises  outside  of  the  rail 
and  strikes  the  wheel  and  prevents  the  changing  of  the  switch 
luitil  the  car  has  passed  over  it.  The  detector  bar  is  not  wide 
enough  to  sustain  the  pressure  on  it  with  ])ower  interlocking 
and  sometimes  fails  inider  the  train.  So  we  installed  electric 
switch  locking  so  that  when  the  train  is  on  the  switch  it  could 
not  be  moved.  The  train  shunted  the  circuit  and  locked  up  the 
lever.  Then  we  extended  it  to  take  in  the  fouling  points.  Then 
we  extended  it  to  lock  the  switches  ahead.  So  that  even  if  the 
switchman  put  the  signal  normal  the  switch  v\"Ould  be  locked 
imtil  after  the  train  passed  over. 

That  was  all  right  if  you  ran  in  one  direction.  \\'hen  we 
tried  to  run  the  train  in  the  other  direction  we  could  lock  them 
u]),  l)ut  the  switch  fartheset  ahead  that  we  did  not  want  to  un- 
lock was  the  first  one  to  unlock,  and  those  we  wanted  to  unlock 
first  were  the  last  to  unlock.  Mr.  Anthony.  Assistant  Signal 
Engineer.  Pennsylvania  Railroad,  solved  that  problem.  After 
we  got  the  switches  locked  up  we  had  a  case  where  an  engine- 
man  reported  that  he  had  a  clear  distant  which  changed  to  cau- 
tion just  in  front  of  him.  He  stopped  just  short  of  the  home 
signal  and  found  the  train  crossing  over  in  front  of  him.  If 
he  had  been  about  six  seconds  sooner  he  would  have  gone  into 
the  side  of  that  train.  Then  we  arranged  the  locking  so  that 
when  a  train  entered  the  circuit  3.000  or  4.000  feet  from  the 
distant  signal  it  locked  the  levers  so  the  signals  could  be  put  to 
stop,  but  the  route  could  not  be  changed  until  he  had  passed 
the  home  signal.  That  was  a  long  step  in  advance.  To  provide 
for  a  train  shifting  we  put  in  a  slow  release,  which  took  two  or 
three  minutes  to  change  the  route.  Tf  a  man  consumes  three 
minutes  between  the  distant  and  home  he  can  stop  even  if  the 
home  is  against  him.     As  a  substitute  we  used  a  time  release,  so 
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arranged  that  after  a  signal  was  put  nnrnial  it  would  take  two 
minutes  to  change  the  rtjutc.  That  means  that  after  the  en- 
gine has  passed  it  will  take  two  minutes  to  let  him  into  the 
siding".  Recently  we  have  develo])ed  a  scheme  so  that  we  can 
use  the  time  IcK'k  if  the  train  is  apj^roaching.  hut  release  as  soon 
as  it  has  passed  the  home,  so  we  get  all  the  (|uick  release  of  the 
approach  locking"  and  economy  of  the  time  locking. 

Xow  our  hig  four-track  interlocking,  with  all  the  modern 
for  construction  and  maintenance  $3,700,000  for  signal  work, 
for  construction  and  maintenance  $3,700,000  for  signal  work.  This 
year  we  have  $4,200,000  appropriated.  It  is  ])rohahle  that  we 
will  g"et  four  or  five  hig  interlocking'  ai)])ropriations  and  then 
some  ap])ro])riation  for  the  electrification  near  Philadelphia.  1 
presume  we  will  have  this  year  over  $5,000,000  to  s])en(l  on  sig-- 
nals.  That  makes  you  wonder  where  it  all  comes  from.  In 
talking"  with  an  attorney  of  a  Western  road  a  while  ago  he  said 
he  had  been  before  the  jiostal  authorities  and  ])roved  to  them 
that  thev  were  losing'  nioney  carrying  their  niails  ;  he  had  been 
before  the  Interstate  Comnierce  Commission  to  ]ilead  for  higher 
freight  rates  because  they  were  losing"  money  on  freight.  He 
had  shown  the  State  Commissioner  of  Illinois  that  they  were 
losing-  money  on  the  passenger  business  even  at  the  ])resent  rate, 
and  they  could  not  cut  down  to  2  cents  a  mile ;  and  he  had 
shown  the  Ex])ress  Company  people  that  they  were  hauling 
their  stuft'  at  a  loss.  ''And  yet,"  he  said,  "you  fellows  are  de- 
claring" dividends  .and  if  those  fellows  get  together  where  am  I 
going"  to  be?" 

On  our  ]Manhattan  Terniinal.  which  is  the  best  signalled 
piece  of  railroad  in  the  world,  we  have  automatic  signals  through 
the  tunnels  in  both  directions,  and  we  have  auton"iatic  stops.  The 
signals  are  so  arranged  that  by  throw-ing  a  lever  in  the  big 
cabin  at  the  Terminal  and  another  at  the  Hackensack  draw- 
bridge, five  miles  awa}-.  we  reverse  the  traffic.  If  trains  have 
been  running  west  and  have  passed  out  of  the  block  we  lower 
all  the  automatic  stops  and  put  them  out  of  business  for  west- 
bound trans,  and  throw  in  service  the  automatic  stops  and  sig- 
nals for  east-bound  trains.  We  operate  two  or  three  trains  that 
way  daily  in  order  to  be  sure  that  everything  is  working"  prop- 
erly, because  if  we  have  one  of  our  tubes  blocked  we  will  need 
it   like   the    Texan    needs   his    revolver — ''danni   bad."      We   are 

271 


going  to  be  ready  for  emergencies.  That  is  the  only  i)lace  wliere 
we  use  the  automatic  stop.  1  bulletin  O3  of  the  Union  Switch 
and  Signal  Co..  most  of  whose  works  they  have  built  out  of  the 
profits  they  have  made  off  the  P.  R.  R..  states  that  the  first  auto- 
matic stop  was  invented  by  ^^Tr.  A.  S.  \  ogt,  of  the  P.  R.  R.. 
which  consisted  of  an  arm  sticking  out  from  the  signal  and  a 
glass  tube  on  top  of  the  cab.  which  when  struck  by  the  arm 
was  broken,  thus  opening  the  train  pipe.  I  think  that  was  in 
1889.  I  remember  it  well.  I  went  in  the  signal  business  in 
1888.  In  1889  ]\Ir.  \'ogt's  glass  tube  was  put  on  an  engine  on 
the  Pittsburgh  Division.  They  did  not  arm  themselves  with  any 
substitutes,  and  when  they  came  through  the  Gallitzin  tunnel  an 
icicle  hit  the  thing  and  the  emergency  went  on.  to  the  edifica- 
tion of  all  concerned.  I  think  that  was  the  last  time  it  was  used 
on  the  P.   R.  R. 

There  have  been  some  2,000  automatic  stops  invented  and 
over  1,000  patented.  The  one  we  are  using  is  the  Hill  automatic 
stop.  That  is  comprised  of  three  parts.  like  all  Gaul.  The  first 
part  was  invented  by  ^Ir.  Kinsman,  as  near  as  T  can  get  at  it, 
and  the  L'nion  Switch  and  Signal  Co.  arranged  for  its  use.  I 
mav  not  be  right.  T  do  not  want  a  libel  summons,  but  that  is 
what  I  have  heard.  This  is  hearsay  evidence.  They  have 
adapted  it  to  the  electro-])neumatic  c\lin<ler.  which  Mr.  Kins- 
man did  not  invent.  And  we  decided  to  put  it  in  our  tubes 
under  the  Hudson  River.  That  was  one  of  the  funniest  things 
that  ever  happened  on  the  V.  R.  R.  There  are  very  few  people 
that  know  about  it.     There  will  be  more  after  this. 

The  Committee  of  Three,  not  the  Arbitration  Committee  or 
the  Three  Wise  Men.  but  the  Committee  of  Three  on  Signals 
of  the  Xew  York  Terminal,  of  which  T  was  a  mem1)er,  decided 
that  we  would  use  the  automatic  sto]i  in  the  tunnels.  We  de- 
cided that  we  would  not  put  them  outside  because  the  interfer- 
ence with  snow  and  ice  might  be  very  troublesome.  The  prin- 
ci]>le  object  was  to  prevent  the  angle  cock  on  the  train,  which 
when  hit  opens  the  train  line,  from  bging  interfered  with  b}' 
lumps  of  coal  and  crossing  planks  and  things  of  that  kind  lying 
along  the  road.  So  we  decided  to  install  it  in  the  tubes  only. 
The  Comiuittee  made  their  recommendation  to  the  Comiuittee 
on  Yards  and  Terminals.  T  think  Mr.  (  )"Donnel  was  a  member 
of  that  committee.     And  they  a])i)rove<l  it.     Then  it  was  put  up 


to  the  bif;'  coniuiittcc  .the  joint  Coniniittco  on  the  (Ji)cration  of 
the  N'ards  and  v^tations  and  Structures.  They  ai)i)rov.e(l  it.  With 
all  that  tremendous  intluenee  hack  of  it,  it  is  no  wonder  that 
the  \iee-l 'resident  and  the  President  a])proved  it.  \Ve  euii)i)ed 
all  our  electric  locomotives  and  all  our  multiple  unit  power  and 
sent  a  trial  train  out  on  the  l^oni;-  Island.  The  tirst  tri])  it  struck 
a  i^iece  of  crossing"  plank  and  f|;^ot  stop])ed,  and  then  we  made 
the  discover)-  that  even  if  we  had  only  jmt  the  trips  in  the 
tumiels  the  trains  that  ran  outside  mi^ht  hit  thinfjfs.  We  did 
not  <.i'et  at  it  1)\'  synthesis  or  analysis,  but  by  hard  knocks.  Then 
Mr.  Mill  started  to  see  if  he  could  develop  something-,  and  he 
did.  which  device  is  shown  in  the  Union  Switch  and  vSis^nal  Co. 
bulletin   Xo.   63. 

It  is  a  mif^-Jity  inijenious  proposition  and  is  working-  with 
ver\-  satisfactory  results  on  our  trains  today.  So  when  some 
people  tell  us  there  is  no  satisfactory  automatic  sto])  we  have 
to  sav  that  if  you  want  that  kind  of  thing  we  have  just  the  kind 
of  thing-  you  want.  I  don't  believe  we  w^ant  it  for  a  Qrood  many 
vears.  It  will  tie  up  your  railroad  where  you  have  mixed  traf- 
fic. The  conditions  on  the  Interborouoh  and  in  our  tubes  to- 
dav  are  ideal  for  an  arrang-cment  of  that  kind.  Trains  are  run 
at  approximately  the  same  speed  and  the  same  spacing  in  the 
rush  hours,  and  the  same  class  of  trains  and  equipment,  high- 
class  passenger  trains,  no  slow  drags  or  shifting-  movements, 
and  the  simple  fact  that  it  works  out  there  is  no  proof  that  it 
will  work  out  on  the  steam  line. 

fXoTK. — In  connection  \vith  the  subject  of  automatic  stops 
I  would  like  to  call  your  attention  to  an  Analysis  of  Causes  of 
All  Noted  Steam  Railroad  Accidents  from  July  ist.  1908,  to 
Tanuarv  31st,  1913.  based  on  reports  of  the  Interstate  Commerce 
Comniission,  by  Mr.  P.  J.  Simmen,  of  the  Northley-Simmen 
Sig-nal  Company,  given  on  page  114  of  the  April,.  1913.  issue  of 
*'The  Signal  Engineer."  and  my  reply  thereto  on  page  164  of 
the  IMay.  1913.  issue  of  the  same  publication,  wdiich  might  be  of 
interest  to  the  niembers  of  this  Club.l 

I  honestly  believe  that  after  we  have  got  our  roads  signalled 
wdth  what  mone\-  we  have  left  after  we  have  paid  the  income 
tax  and  the  other  taxes  and  the  excessive  amounts  which  we 
are  compelled  to  pay  by  legislation ;  after  we  have  got  rid  of  all 
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the  grade  crossings  in  Xew  Jersey  at  our  own  expense  and  done 
a  few  other  little  things  that  need  fixing,  and  have  tried  out 
discipline  and  our  safety  committees  have  done  their  work  and 
after  the  enginemen  have  become  awakened  to  the  honor  of 
their  profession,  and  the  fact  that  good  men  are  being  im- 
])erilled  when  the  careless  and  slovenly  men  are  ])rotected  and 
backed  up.  after  the  men  get  so  that  they  feel  that  they  should 
weed  out  the  poor  men — and  there  are  a  few — with  the  improved 
discipline,  improved  feeling,  c/j  out  of  loo  of  the  accidents  and 
collisions  which  might  be  prevented  b\-  automatic  stops  would 
be  elminated  and  we  would  not  have  the  dangers  which  the 
automatic  stop  imposes  of  taking  control  of  the  engine  out  of 
the  engineer's  hands.  I  do  not  believe  that  any  engineman 
rimning  wants  the  control  of  his  machine  taken  from  him  at 
a  critical  moment.  I  do  not  think  it  is  necessary.  After  we  have 
done  all  of  those  things  if  our  safety  first  movement  will  not 
take  care  of  the  balance  then  I  think  the  time  will  come  to  try, 
not  automatic  stops  which  apply  the  emergency,  but  a  speed 
control  that  W'ill  take  care  of  the  speed  as  soon  as  it  reaches  a 
given  limit.  I  don't  think  we  want  the  emergency  stop.  I  don't 
think  we  want  to  take  the  control  of  the  engine  from  the  en- 
gineman if  he  is  attending  to  business.  I  think  we  should  have 
some  device  that  will  control  it  for  him  and  register  it.  Men 
are  working  on  it  and  it  will  not  be  invented  by  a  man  that  does 
n(^t  understand  the  business. 

It  is  a  crime  the  way  the  U.  S.  Patent  Office  is  issuing 
])atents  to  poor  devils  that  can't  afford  to  pay  for  them,  that 
are  not  worth  the  paper  they  are  written  on.  I  had  a  patent 
offered  to  lue  five  years  ago.  invented  by  a  r)a]:)tist  minister  in 
Tennessee  .assisted  by  a  grocer,  bearing  the  indorsement  of  the 
U.  S.  Government,  for  an  im]Drovement  in  the  art  of  controlling 
trains.  It  consisted  of  a  trigger  stuck  out  alongside  the  track, 
which  hit  an  augle  cock  on  the  engine,  but  it  did  not  open  the 
train  line.  Instead  it  opened  the  outlet  of  a  cylinder  on  each 
side  of  the  engine  containing  ten  gallons  each  of  black  oil.  the 
cvlinders  being  located  just  in  front  of  the  drivers.  As  the 
oil  w^as  poured  on  the  rails  the  drivers  sli]>i)ed  round  so  that  the 
train  could  not  proceed  any  farther.  That  is  true.  Those  fel- 
lows sent  that  to  me  and  I  could  have  l)ought  it  for  only  $io,- 
ooo ;  but  our  people  would   not  do   it !     You   can   see  how  the 
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poor   inventor  is  opjircsscd.     Thov   finally  p^ot  a  committee  and 
it  cost  tliis  country  $50,000  to  investi<^ate  jnst  tliat  kind  of  stuff. 

A  fellow  came  into  our  office  tiie  other  day  and  Mr.  An- 
thony listened  to  him  for  two  hours,  and  the  fellow  was  in  earn- 
est. 1  never  saw  a  more  earnest  man.  even  at  a  revival  meet- 
inj;".  It  was  an  o])en  circuit,  of  course,  but  wires  will  not  break 
in  such  cases,  we  are  told.  When  the  train  struck  the  point  of 
the  tri])  it  closed  the  circuit,  if  Trovidence  was  kind,  and  it  put 
the  current  throui^h  a  flashlight  ])owder,  which  exploded,  makinni;" 
a  flash  of  lio-ht.  In  order  that  tlie  eni^ineman  mi^ht  not  think 
it  a  flash  of  li^htnini;-  he  had  it  liberate  smoke,  which  filled  the 
cab,  and  then  the  enq-ineman  knew  he  oui^ht  to  stop  or  choke 
to  death.  If  he  still  disre_<j,arded  the  fire  and  smoke  and  ])ro- 
ceeded  to  ^o  ahead  into  the  mouth  of  hell,  he  had  two  cartrid,q,es 
with  bullets  in  them  and  these  cartrid^^es  exploded  and  the  bul- 
lets were  aimed  to  |l;o  into  the  train  line  without  injuring"  the 
engineer  or  fireman. 

Those  are  just  samples  of  what  we  g"et  every  day.  Then 
you  will  see  articles  in  the  daily  press  about  how  the  railroads 
through  meanness  and  ])arsimony  will  not  adopt  immediately 
the  first  automatic  stop  that  is  handed  out.  It  is  a  hard  situa- 
tion. !Maybe  some  ])aper  will  ])rint  some  of  this  and  perhaps 
change  the  course  of  public  o])inion.  The  Manufacturers'  Asso- 
ciation are  doing  a  great  deal  in  that  line.  I  can  not  help  but 
feel  that  a  great  Club  of  this  kind  can  do  a  great  deal  in  dis- 
abusing the  minds  of  the  public  of  the  idea  that  if  they  get  an 
automatic  stop  the  millenium  has  come.  I  am  much  obliged 
to  you  for  listening  to  me  so  long. 

PRESIDENT  ^IITCHELL:  Gentlement.  the  subject  is 
now  open  for  general  discussion  and  we  hope  that  it  will  be 
w^idely  partici])ated  in.  If  there  are  questions  to  ask  Mr.  Rudd 
will  be  glad  to  answer  them.  I  will  first  call  on  Mr.  I.  S.  Ray- 
mer.  Assistant  Signal  Engineer,  P.  &  L.  E.  R.  R. 

:\IR.  I.  S.  RAY\rER:  When  I  was  invited  to  attend  this 
meeting  tonight  and  listen  to  my  friend  Mr.  Rudd.  I  accepted 
at  once.  I  am  glad  to  have  heard  ]\Ir.  Rudd  speak.  He  is  a 
verv  ordinary  looking  man.  but  if  this  Club  exists  a  couple  of 
hundred  years  and  looks  back  on  the  history  of  signaling,  you 
will  find  ]\Ir.  Rudd's  name  on  one  of  the  peaks  of  signaling  his- 
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tory.  The  scheme  you  see  there  looks  somewhat  simple  on 
paper,  but  if  any  of  you  fjentlemen  were  members  of  the  Rail- 
\vay  Signalinj^:  Associatir)n  (lurin,c:  the  time  this  scheme  of  indi- 
cations and  aspects  was  threshed  out  you  will  know  that  Mr. 
Rudd  is  one  of  the  men  away  in  advance  of  the  most  of  us. 
You  will  know  also  that  he  had  to  fi^ht  hard  to  ijet  some  of  us 
conservative  men  to  follow  him.  I  believe  he  has  a  jjood  suc- 
cessful scheme,  and  as  he  says  it  is  ado])ted  now  and  will  be 
adopted  by  a  number  of  the  railroads  to  their  advantage. 

I  do  not  know  so  much  about  the  automatic  sto]).  W'e  have 
not  had  any  experience  on  our  road.  l'>ut  I  have  heard  quite  a 
ii'ood  deal  about  it.  I -believe  with  him  thoug'h  that  railroads 
should  g;o  very  cautiously  in  accepting"  any  stop  that  we  have 
on  the  market  today. 

PREvSIDEXT  MITCHELL:  We  have  with  us  tonight 
yiv.  R.  L.  O'Donnel,  General  Su])erintendent.  Pennsylvania 
Railroad,    ^^'e  will  be  glad  to  hear  from  him  ()n  this  sul:)ject. 

MR.  R.  L.  O'DOXXEL :— Mr.  President  and  Gentlemen: 
I  came  here  tonight  to  listen  to  the  address  of  my  old  friend, 
^Ir.  Rufld.  and  have  enjoyed  the  meeting  ver}-  much. 

I  was  astonished  wdien  the  Secretary  of  the  Club  stated 
there  were  1062  members.  As  the  Club  considers  technical  sub- 
jects, wholly,  and  has  its  meetings  after  the  usual  hours  of  labor, 
it  speaks  well  for  those  who  attend  the  meetings. 

It  occurred  to  me  while  Mr.  Rudd  was  speaking  that  his 
scheme,  as  outlined,  is  a  finished  product,  but  the  enginemen 
using  the  signals  must  recognize  that  we  are  passing  through 
a  transition  period  of  signal  construction.  !Many  times  the 
upper  and  lower  quadrant  signals  will  be  found  within  a  few 
miles  of  each  other,  and  this  calls  for  close  attention  on  the  part 
of  the  engineer.  Referring  to  the  figures  given  by  Mr.  Rudd 
(millions  of  dollars  being  spent  yearly  )  it  will  be  readily  under- 
stood that  it  is  impossible  for  the  railroads  to  come  to  the  fin- 
ished product  immediately,  so  that  enginemen  who  are  interested 
must  bear  with  the  railroads  in  trying  to  reach  that  finished  ideal 
of  Mr.  Rudd,  though  the  work  is  going  on  constantly. 

Mr.  Rudd  took  occasion  to  take  a  "fall  out"  of  Mr.  O'Don- 
nel, and  I  cannot  help  referring  briefly  to  the  Manhattan  Ter- 
minal Operating  Committee  which  considered  the  plans  of  tracks. 
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crossovers  and  sij^nals.  Duriiii;"  a  (liscussion  one  da}'  on  the 
(|uesti(>n  of  signals  at  this  terminal.  Mr.  Rudd  found  that  all  of 
the  tracks  were  \vroiii>'  which  the  Superintendents  and  Engi- 
neers had  planned  for  the  movement  of  trains,  in  that  they  did 
not  conform  to  his  idea  respecting-  the  ])lacin^-  of  the  sis^Tials. 
Mr.  Rudd  was  workini;'  under  the  assinnption  that  the  tracks 
should  he  huilt  for  the  operation  of  sii^nals  rather  than  for  the 
movement  of  trains.  After  he  had  found  fault  with  the  man- 
ner in  which  the  tracks  were  laid  out.  and  had  shown  how  it 
was  impossihle  for  him  to  signal  these  tracks,  some  one  asked 
him  whether  ho  reall\'  wanted  to  operate  the  trains  or  bm'ld  sig'- 
nals.  After  considering  the  matter  for  a  short  time  he  said, 
'AX'ell.  I  think  we  will  be  able  to  build  the  signals  after  the  tracks 
are  completed,"  and  he  has  built  what  he  claims,  and  wdiat  I 
lielieve  every  one  will  acknowledge,  is  one  of  the  most  magni- 
ficent systems  of  signals  in  the  United  States. 

I  thank  you. 

PRESIDKXT  MITCHELL:  Here  is  a  man  I  know  will 
talk — ]Mr.  J.  T.  Cole,  engineman  of  the  P.  R.  R. 

MR.  J.  T.  COLE:  This  is  my  first  trip  to  Pittsburgh  to 
attend  a  meeting  of  this  Club.  T  have  only  been  a  member  a 
verv  short  time.  I  must  say  I  have  enjoyed  and  appreciated 
the  meeting  very  much.  ISlr.  McLaren,  Asisstant  Road  Fore- 
man of  Engines,  came  to  our  town  a  few  years  ago  and  gave 
us  a  lecture  on  signals.  Our  Y.  ISI.  C.  A.  Secretary  asked  me 
to  bring  in  a  little  something  after  he  closed,  and  on  that  occa- 
sion I  wrote  a  little  number  entitled  "The  Dutchman's  First 
Lesson  in  Signals."  which  with  your  permission  I  will  recite. 

SIGXALS. 

Yen  I  comes  here  to  fire. 

Vos  l)oudt  dree  years  ago, 
I   found  me  oudt  so  many  dings 

Yot  a  feller  had  to  know. 
Dot  feller  vot  examined  me 

Had  some  down  on  his  upper  lip ; 
He  tole  me  boudt  dem  signals, 

Yust  vos  givin'  me  a  quiet  tip. 
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He  had  lianks  of  yarn,  boiult  ten  bounds, 

He  said  vos  greeji  and  red, 
Dinken  dot  I  vos  fool  cnoui^h 

To  believe  yust  all  he  said. 
1  ])iek  me  oudt  ten  shades  of  each. 

And   drows   deni   over   von   stick ; 
Purtv  soon  he  vonts  me  listen 

To  a  vatch  vot  didn't  tick. 

He  held  her  abondt  ten  feet  away. 

And  I  said  I  could  hear  her  .tjo ; 
And  den  a  lot  of  odder  din^Q^s 

Dot   feller  yust   vonted  to   know. 
If  I  could  vork  some  decimal  fraction, 

And   read   mit  only  von  eye  ; 
He  said  you  be  j^ood  railroad  man 

I  should  never  tcU  voti  lie. 

He  send  me  to  Air.  O'Brien, 

And  he  treat  me  mighty  good ; 
He  send  me  oudt  dot  very  night 

To  learn  yust  vot  I  could. 
He  tell  me  bond  dem  rules 

And  bond  dem  signals,  too ; 
I  dot  de  vay  he  talked  to  me 

\"os  only  yust  talkin'  to  do. 

Dot  engineer  talk  signal,  too, 

Houdt  semaphore  and  pot, 
lUit  (lit  not  take  me  long  to  learn 

Dot  voudn't  keep  her  hot. 
Dot  fireman  he  talk  signal  .too, 

Boudt  go  ahead  and  ])ack. 
And  ven  you  want  to  stop  von  train 

Yust  swing  across  dem  tracks. 

Dere  vos   so  many   lanterns 

Hanged  on  some  poles  so  tall; 

And  ven  it  vos  a  vite  von 

Dot  brake-.. lan  yelled  •'Hi_i^h  Ball" 
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And  vi'ii  lie  call  a  ij^rocn  von, 

^'ust  so  kind  und  modest  like. 
Dot  enjrinecr  l)y  von  Uiok,  savs, 

"It  vos  time  you  take  a  liike.  " 

And  next   1   sec  von  sii^nal 

Yust  like  von  bijj  red  rmg". 
Dot  enL;incer  seemed  kinder  scared, 

r.ut  he  didn't  >ay  an\-  (liwj;. 
He  seemed  so  mi^htx-  i)usv 

He  had  no  time  to  talk; 
I  looked  me  around  and  dot  blamed  fireman 

\'os  a-i^ettino-  off  to  walk. 

I  see  me  den  tree  red  vons, 

Yust  a-o^ettino^  so  mi<4hty   close, 
I  try  to  g-et  ofif  and  valk  some,  too, 

And  you  bet  I  skinned  mv  nose. 
Dot    engineer    laughed 

And  he  said.  "Oh,  I  see ; 
You  vos  tryin'  to  swing' 

Some  more  red  <^n  me." 

A  ell,    I   learn   dem   signals  every  one, 

I  learns  'em  in  a  hurrv  ; 
And  der  vos  another  von, 

I  learn  it  here  in  Derrv. 
\'os  stayin'   mid  my  girl   yon  night — 

It  vos  only  half-past  two — 
I  hear  some  rappings  on  der  floor, 

I  not  know  vot  to  do. 

I  axed  my  girl  just  vot  it  mean. 

And  she  said  }ou  ought  to  know. 
Yen  der  old  man's  rapin'  on  der  floor 

A  OS  a  signal   for  }-ou  to  go. 
But  of  all  dem  blace  I  ever  seen. 

For   signals   or    for   signs. 
Dey  beats  de  vorld.  dot's  vOt  dex  do, 

Dem  Pennsylvania  Lines. 
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PRESIDEXT  MITCHELL:  Mr.  J.  Z.  Dickson.  Signal 
Foreman.  P.  R.  R. 

MR.  J.  Z.  DICKSOX:  1  came  here  tonight  as  a  vis- 
itor. I  was  very  anxious  to  meet  Mr.  RudcL  1  have  liad  a  very 
broad  experience  in  signal  business  and  1  am  very  glad  to  be 
here.  I  have  ]irohted  very  much  by  the  remarks  that  I  have 
heard  from  Mr.  Rudd.  ,      i  '  ■ 

PRESIDENT:  Mr.  A.  B.  Pollock,  Supervisor  of  Signals. 
P.  R.  R. 

MR.  A.  B.  POLLOCK  :  One  question  I  would  like  to  ask 
in  connection  with  the  aspect  showing"  a  distant  signal  to  an 
interlocked  home  signal  outside  automatic  signal  territory.  This 
signal,  in  addition  to  performing"  the  fimction  of  a  distant  signal, 
would  also  be  a  distant  switch  signal  for  a  switch  located  be- 
tween the  home  and  distant  signal,  ^^'ould  it  not  be  better  prac- 
tice to  have  a  separate  signal  to  indicate  the  position  of  the 
switch  ? 

:MR.  Rl'DD:  The  theory  is  that  the  switch  light  is  the 
home  signal ;  that  the  distant  signal  to  be  used  for  the  home 
signal  is  the  one  that  tells  nothing"  about  the  occupancy  of  the 
track.  It  does  not  make  much  difference  to  a  man  whether  the 
signal  indicates  stop  at  a  switch  light  or  a  semaphore.  He  has 
the  information  that  he  has  got  to  stop  and  his  job  is  to  come 
under  control  prepared  to  stop  at  the  red  light  wherever  it  is. 

I  presume  3.1r.  l^ollock  refers  to  the  condition  where  we 
have  a  distant  signal  3.000  or  4.000  feet  froni  the  home  and 
perhaps  2.000  feet  in  which  we  have  a  switch.  In  that  case  the  man 
must  be  pre]:)ared  to  stop  at  that  switch,  and  if  he  finds  it  all 
right  he  must  still  be  prepared  to  stop  at  the  home.  Of  course, 
that  loses  time.  It  may  have  some  element  of  danger  if  that 
engineman  gqq  times  out  of  i.ooo  finds  the  switch  right  and 
the  home  against  him  and  gradually  relaxes  his  vigilance  and 
runs  faster  than  he  should  after  receiving"  the  caution  signal, 
and  so  gets  into  the  open  switch.  I  would  say  that  in  a  case  of 
that  kind  it  might  be  properly  covered  by  an  automatic  signal. 
It  is  our  troubles  that  lead  us  to  improvement  more  than  the 
misfortunes  we  escape,  and  the  difference  between  a  nian  and 
a  jackass  is  that  a  jackass  never  changes  his  mind.  So  perhaps 
we  may  decide  that  our  present  practice  is  wrong  and  that  we 
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may  need  an  automatic  signal  at  that  point,  so  arranged  that 
if  there  were  anything  on  the  track  or  the  switch  open  the  sig- 
nal would  show  stop,  and  if  the  track  were  clear  and  the  next 
signal  at  sto])  it  would  show  caution.  We  tried  that  in  one  case 
where  we  had  two  or  three  switches  strung  out  one  or  two 
thousand  feet  apart.  ()f  course,  a  train  might  come  up  against 
a  red  signal  without  any  distant,  but  a  fast  train  under  absolute 
block  would  never  do  this  except  for  signal  failure  or  switch 
open,  and  in  the  latter  case  it  ])rol)ably  would  not  get  by  very 
far.  while  under  normal  conditions  it  would  receive  caution  and 
clear.  I  originally  advocated  another  asi)ect  for  a  distant  switch 
signal  something  like  a  canoe  paddle  with  a  hole  in  the  middle. 
Our  peo])le  did  not  take  kindly  to  it  .and  when  T  |*ot  out  over 
the  country  and  found  the  objection  to  a  multiplicitv  of  aspects 
we  pulled  in  our  horns  on  it.  I  have  had  the  system  criticised 
because  there  were  too  man\-  aspects.  T  analyzed  the  number 
of  signal  aspects  on  a  leading  railroad  in  this  country  a  short 
time  ago  and  found  that  there  were  165  that  enginemen  had  to 
remember.  You  can  see  how  man\'  there  are  here.  Another  one 
probably  would  not  hurt  very  nmch. 

PRESIDEXT  ^IITCHELL:  Would  any  gentleman  like 
to  say  a  Avord  or  ask  anv  questions?     0])portunitv  is  now  given. 

yiR.  GUY  P.  THURBER:  T  cannot  let  the  opportunity  go 
by  without  thanking  ^^Fr.  Rudd  for  the  chance  to  see  what  an 
engineer  has  to  learn.  I  am  not  a  locomotive  engineer.  Prob- 
ably most  of  vou  will  recognize  me  as  having  delivered  a  lec- 
ture once  before  you.  TUit  if  T  were  an  engineer  and  were  put 
up  against  a  line  of  signals  like  that  and  had  to  learn  them.  I 
am  afraid  T  would  make  a  mistake  some  time  and  go  by.  I  was 
at  one  of  our  safety  rallies  here  a  few  weeks  ago.  About  6.000 
members  could  not  get  into  the  original  hall.  And  the  main 
thing  that  seemed  to  be  in  the  minds  of  all  the  speakers  was 
the  danger  of  the  human  element.  They  were  trying  to  educate 
the  poor  engineer  and  fireman  not  to  stay  up  too  late  and  not  to 
go  into  the  saloon  and  all  these  things.  X(iw,  what  is  going  to 
take  care  of  that  sort  of  thing?  I  judge  from  the  remarks  of 
^Tr.  Rudd  that  he  evidently  has  not  been  on  a  train  that  has 
been  stopped  automatically.  If  he  had  he  would  not  have  said 
there  would  be  danger  in  stopping  the  train.  T  have  been  on 
trains  going  at  60.  -q  and  y^  miles  an  hour  that  were  stopped 
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automatically,  and  on  freis^hts  running"  30,  35  and  40  miles,  and 
the  conductor  talking  with  me  said.  "That  is  the  finest  stop  I 
ever  saw  in  my  life.  Xo  en.c;ineer  could  make  a  stop  like  it." 
Government  ent;ineers  were  sitting'  in  the  train  and  one  of  them 
turned  to  the  engineer  and  said,  "How  did  it  ^o?"'  The  enoineer 
said,  'T  could  not  beat  it."     That  is  an  automatic  sto]). 

I  would  like  ver_\'  nmch  if  Mr.  Kudd  and  all  the  sii^nal  en- 
gineers here  would  listen  to  a  pa])er  1  will  deliver  before  the 
Pittsburgh  liranch  of  the  American  Institute  of  Electrical  En- 
gineers on  the  10th  of  June.  It  will  ])e  a  technical  ])aper  on  ex- 
actly what  has  been  accomplished  1)_\-  automatic  control  of  trams, 
illustrated  with  100  slides,  which  Mr.  d.  \\.  Gray's  brains,  an 
associate  of  ]\Ir.  Rudd,  has  been  the  means  of  bringing  our.  ! 
think'  when  engineers  kn<iw  what  train  control  is.  how  it  works 
and  how  simple  it  is,  they  will  be  glad  to  give  it  at  least  one  of 
]\Ir.  Rudd's  trials  before  all  the  money  approi)riated  by  his  com- 
pany   is    s]>ent. 

AIR.  RLT)D:  I  would  like  to  correct  Mr.  Thurber  in  his 
quotation  of  some  of  my  remarks.  I  did  not  sa\-  anything  about 
it  bein.g  dangerous  to  stop  a  train  running  j^  or  80  miles.  I 
have  been  on  trains  with  automatic  sto]).  I  have  examined  sev- 
eral. Have  ridden  on  the  engine.  I  know  what  they  will  do. 
T  said  a  slow  drag  freight  running  nine  or  ten  miles  an  hour 
would  stop  with  unpleasant  conse(|uences.  or  words  to  that  efifect, 
when  the  emergency  ap])lication  was  a])i)lied.  Mr.  Thurber  is. 
of  course,  interested  in  the  automatic  train  sto])  and  speaks  pos- 
sibly a  little  selfishly.  I  spoke  in  the  most  altruistic  frame  of 
mind.  Speaking  selfishly  as  a  signal  engineer  and  with  disre- 
gard for  all  the  other  branches  of  the  service,  an  automatic 
train  stop  would  be  a  miglitA"  good  thing  for  me  ])ersonallv.  I 
figure  it  out  this  way.  \\'e  eliminate  the  human  ef|uation  of  the 
engineer  that  we  hear   so  much  about. 

Now  when  you  take  the  control  of  the  engine  out  of  the 
engineman's  hands  vou  remove  a  great  amount  of  his  responsi- 
bilitv.  l)Ut  in  removing  the  human  responsibility,  the  human 
equation,  from  the  engineer,  vou  ])lace  it  on  the  signal  main- 
tainer,  wdio  lias  to  take  care  of  that  stop  and  keep  it  in  jjerfect 
order,  along  with  a  good  many  other  things.  .\s  we  all  know 
the  salary  increases  as  the  responsibilit\"  increases,  not  necessar- 
ily  the   knowledge,   but   the   res])onsibility,    and   the    result   in   all 

2S2 


C(|uitv  would  he  thai  t!u'  signal  maiiitaiiuT  wmilil  rccciw  tlic 
salar\'  now  rccc-ivcd  1)\  the  locomotive  ctii^inccr.  and  he  would 
receive  the  salarx  now  received  hy  the  maintainer  of  sij^-nals.  In 
that  case  the  su])ei"visor  of  signals  would  have  to  i;et  more 
mone\'  and  the  inspectors  more,  and  then  out  of  i)m-.'  shame  the 
management    would    raise   my    salary. 

MR.  K.  M.  L().\(j:  I  want  to  say  for  electric  signals. 
either  automatic  or  thrown  hy  hand,  that  when  decent  liL^f^hts 
are  ])laced  on  them  they  ar.-  rii^ht  for  ei^ht  or  ten  miles  per 
hour  trains.  Hut  running-  thrtiu^h  a  district  wlure  they  have  a 
iog;  and  at  hi.qii  s])ecd  the\  will  confuse  yovi.  An  eni.;ine  docs 
not  ride  an\-  too  g-ood  at  hest,  and  while  yor  are  g^oing'  throttgh 
fog-  at  60  or  70  miles  an  hour  with  signals  1000  feet  a]>art  you 
must  know  every  jolt  of  that  engine  to  catch  that  signal,  and 
then  vou  merely  get  a  glimi)se  of  it.  "Fishtails"  and  all  the  rest 
of  them  are  all  right  in  the  day  time  and  with  a  good  light,  hut 
at  night  or  in  a  fog  thc\'  are  hard  to  see  and  a  man  ridng  ahead 
of  four  or  five  hundred  ])eo])le  at  that  speed  must  he  soher  and 
he  must  have  over  three  hours'  sleep  to  catch  them.  1  helieve 
that  atit(nnatic  signals  should  he  ])laced  as  close  as  ])o.ssil)le  to 
the  right  hand  side  or  the  side  on  which  the  engineer  sits  who 
is  handling  the  train,  and  be  sure  to  place  those  signals  so  that 
at  night  they  are  not  directed  at  an  angle  or  in  such  a  manner 
that  one  could  get  confused  in  them  and  not  too  close  together. 
As  I  said,  it  takes  a  man  with  a  quick  eye  to  catch  signals  at 
high  s])eed  in  the  fog  or  smoke  dropping  down  from  a  third 
track.  I  saw  a  train  turned  over  not  five  miles  out  of  Pitts- 
burgh caused  by  an  engineer  who  thought  he  had  the  right 
of  wav  but  the  smoke  from  a  freight  train  on  the  track  al(jng 
side  of  him  dro])])ed  and  he  missed  it,  and  it  was  at  nine  o'clock 
in  the  morning,  too.  Then  too  the  r|uestion  of  height  of  sig- 
nals. I  would  suggest  that  they  take  their  gauges  of  height 
from  a  locomotive  cab  window,  where  one  does  not  have  to 
look  straight  up  or  far  over  to  the  side  to  get  ])ro])er  line  of 
light  from  the  signal.  The  jilacing  of  signals  is  about  half  the 
battle  with  those  who  ride  ahead  of  the  train.  .\nd  T  must 
sav  for  our  road  (the  1'.  &  L.  E.  R.  R. )  that  any  complaint,  no 
matter  how  large  or  how  small,  is  taken  wp  and  remedied. 
Therefore.  I  think  we  have  about  as  nice  an  automatic  signal 
line  as  I  have  ever  ridden  over. 
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MR.  J.  K.  SHERMAN:  I  would  ask  as  to  the  source  of 
electric  power  for  the  signals  where  alternating"  current  is  used. 

MR.  RUDD :  The  Pennsylvania  is  ecjuipped  on  the  main 
line  where  we  are  new  installing:  the  A.  C.  signals  with  track 
tanks  20  to  30  miles  a])art.  requiring  ])um])ing  stations  and  steam 
heating  plants  for  use  during  the  winter,  at  these  points  gene- 
rators produce  current  at  3300  volts.  We  run  an  underground 
power  line,  Xo.  4  (jr  Xo.  6  insulated  wires  laid  in  trunking' 
about  20  inches  below  the  bottom  of  the  rail  and  the  wires  pitch- 
ed in.  The  current  is  transmitted  from  the  power  plant  through 
this  line  to  transformers  at  each  signal  location  and  transfor- 
med to  1 10  volts  for  the  motor  and  to  12  volts  for  the  electric 
lig"ht  and  to  track  transformers  with  voltage  varying  from  5 
to  15.  At  each  sig-nal  location  in  addition  to  the  transformers 
there  are  oil  switches  so  that  if  we  get  a  short  circuit  or  a 
broken  line  between  any  two  sig-nals  we  can  by  these  oil  switch- 
es cut  out  the  defective  points  and  by  starting-  the  g'enerator  at 
the  opposite  end  of  the  section  keep  all  (nir  signals  going  ex- 
cept possibly  one  or  two.  The  current  is  fed  ordinarily  in  only 
one  direction.  lUit  at  each  power  plant  there  is  a  duplicate 
generator  so  that  if  we  have  trouble  at  one  end  of  the  line  we 
can  start  up  the  generators  at  the  other  end  of  the  line  and 
keep  a  fairly  continuous  service.  Of  course  if  we  get  our 
power  line  in  bad  trouble  in  two  or  three  places  the  signals  in 
between  are  cut  out.  with  the  motor  signal  and  primary  bat- 
tery at  each  signal,  if  there  is  trouble  only  one  .signal  goes. 
With  a  storage  battery  the  same  is  true.  With  our  old  electro- 
pneumatics  we  had  a  storm  and  the  charging  line  (500  volts) 
for  the  storage  battery,  went  down  and  was  down  for  a  week 
and  we  kept  the  signals  running  from  the  storage.  I  think 
probablv  there  is  less  chance  of  a  general  interruption  from  the 
D.  C.  with  primary  battery  at  each  signal  location  than  there 
is  with  the  A.  C.  with  the  source  of  power  15  or  20  miles  away. 
But  the  A.  C.  we  believe  must  be  used  to  guard  against  the  dan- 
gers of  false  clear  failures  due  to  foreign  currents,  so  that  we 
are  installing  it  as  fast  as  possible  and  as  we  have  money  avail- 
able. And  if  you  have  your  track  circuit  A.  C.  you  might  just 
as  well  make  your  signal  motors  A.  C. 

We  also  get  a  good  deal  better  light  with  the  electric  light 
than    we   do   with    kerosene.      It    is    steady,   and    more    reliable. 
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Do  nol  think  for  a  nioiiK'nt  that  \vc  liavc  not  hccn  working' 
on  the  hght  proposition.  I  have  made  a  test  in  the  last  two 
or  three  weeks  of  some  new  lenses,  inverted  lenses  which  do 
not  weaken  the  direct  ray  down  tlie  track  ])nt  increases  the 
divergence  30%,  so  that  if  the  light  is  set  at  the  center  of  the 
curve  yon  get  ])rincii)al  focus  at  the  center  of  the  curve  and 
you  get  also  light  approaching  the  center  and  receding  from  it, 
so  you  get  a  much  wider  illumination  than  with  the  present  lens. 
And  we  have  been  ex]ierimenting  with  some  green  roundels 
that  have  a  30%  more  ])enetrative  effect  than  the  ]M-esent  ones. 
The  light  f[uestion  is  not  a  dead  one  yet  by  an}'  means.  Light 
is  of  course  the  essence  of  the  signal  at  night  and  there  can 
not  be  too  much   study  devoted  to  its  improvement. 

PRESIDEXT  MITCHELL:  The  time  has  come  to  close 
the  discussion.     Mr.  Rudd.  do  \ou  wish  to  sav  an\thing  further. 

AfR.  IT.  P).  PIERCE:  During  the  greater  jwrtion  of  my 
railr(^ad  experience  my  opportunity  for  acquiring  an  education 
on  automatic  signals  was  limited  largely  to  the  experience  of 
Mr.  Cole's  Dutchman.  Jump  or  you  will  be  killed.  I  have  also 
had  some  experience  along  the  same  lines  as  he  did  with  his 
girl's  father.  That  was  permissive.  You  may  go.  Then  on 
other  occasions  they  are  automatically  applied.  You  must  go. 
I  came  flown  here  with  the  intention  of  being  instructed.  Thanks 
to  the  intelligent  manner  in  which  Mr.  Rudd  has  handled  this 
talk.  I  have  not  been  disappointed.  He  has  suggested,  I  will 
admit  wiselv.  too,  a  signal  other  than  white  and  green  to  in- 
dicate proceed  or  caution.  For  the  same  practical  reason  why 
would  he  not  suggest  a  signal  other  than  red  to  be  set  on 
the  post  staggered  with  the  signal  lights  ? 

MR.  RL'DD :  You  mean  some  light  other  than  a  red 
fixed  light  ? 

AfR.  PIERCE:     Yes. 

MR.  RUDD:  P)ecause  if  the  active  light  fails  on  that 
signal  it  should  still  be  a  stop  signal.  Take  this  signal,  two 
red  lights.  Suppose  one  light  is  out,  you  still  have  a  stop  sig- 
nal. Suppose  }ou  make  the  fixed  light  green,  and  you  put  the 
other  light  out.  It  is  not  a  stop  signal  any  more.  Suppose 
you  make  it  white.  It  is  not  a  stop  signal  any  more.  The  idea 
is  that  when  you  put  the  active  light  out,  the  light  that  gives 
permission  to  proceed,  vou   still  have  a  stop  signal. 
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PRESIDENT  MITCHELL:  Docs  that  answer  your 
([iic'stion  ? 

MR.  PIERCE:  Xot  exactly.  It  gives  an  eno;ineer  permis- 
sion to  pass  a  red  signal  where  he  has  a  white  signal  at  the 
same    time. 

AIR.  RL^DD :  Sup])Ose  }()u  put  bc^th  lights  out  at  once. 
You  have  no  signal.  Su])pose  }ou  ]nit  a  green  light  there.  That 
lets  }"cu  go  ahead.  A  white  light  tells  you  to  go  ahead,  ^'ou 
are  in.  a  bad  fi.x.  You  are  in  the  same  fix  as  Air.  Kopp  was 
when  we  wanted  to  get  an  additi(jnal  color.  He  said  "the  trou- 
ble with  us  is  that  our  eye  sight  is  limited  and  the  Lord  did 
not   give   us   a  long   enough   spectrum." 

AIR.  D.  M.  HOWE:  .After  listening  t<.  the  very  intelli- 
gent and  al)le  address  b\-  Air.  Rudd  and  the  remarks  by  the 
manv  gentlemen  here  tonight.  I  have  noticed  j^articularly  some 
words  spoken  1)\-  Air.  Rudd.  ( )ne  point  in  referring  to  the 
kindness  of  tb.e   I'enns\  Ivania  Railroad  in  a])i;»ro])riating  $5,000,- 

000  for  the  signal  de])artment.  He  said  }-ou  would  wonder 
where  it  comes  from — but  did  not  tell  us  where  it  went  to. 
Air.  Rudd  also  injected  a  great  deal  of  humor  into  his  remarks. 
And  there  i-3  one  thing  I  admire  about  his  jokes.  \\'e  laughed 
at  them,  but  be  did  not.  Alost  jokers  wdien  they  tell  a  joke 
do    all    the    laughing. 

However,  as  I  know  nothing  more  about  signals  than  what 

1  have  already  said,  I  move  you.  Air.  President,  that  we  give 
Air.  Rudd  a  rising  vote  of  thanks  for  bis  verv  able  address 
this  evening. 

The  motion   was  carried  by  unanimous  vote. 

AIR.  RL'DD :  Gentlemen,  I  am  very  obliged  to  you.  I 
might  say  that  the  reason  I  did  not  laugh  at  those  jokes  is  be- 
cause  I  have  heard  them  before. 

PRESIDENT  AIITCHELL.  Gentlemen,  this  is  the  last 
meeting  until  September.  We  ho])e  that  in  the  fall  >ou  will 
all  remember  that  there  is  such  a  thing  as  The  Railway  Club 
of  Pittsburgh  and  that  \'ou  will  be  present. 

OX  AIOTIOX.     Adjourned  at  10:18. 

G  Secretary. 
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Beneral  Offlct  and  Works,   170-182  Fourteenth  St.  and  1 69-1 7?  Fifteenth  St.,  Jersey  City.  N.  J. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


-)^  FF1C1A.L,  PROCEEDINGS  jC^/^ 


°?PerYear      ^H^"    20*  Per  Copy 


A 


SEPTEMBER  26.  1913 


OUTING  AT  WILMERDING,  PA., 

AS  GUESTS  OF 
THE  WESTINGHOUSE  AIR  BRAKE  COMPANY 


TRACK  DEVICES  Jj^ 

THE  Q  &  G  COMPANY  ^^ 


West   Street   Bldg., 
New  YoVk.   N.  Y. 


Peoples  Gas  Bldg. 
Chicago,   Ills. 


FOR    SxVLK 


DROP  F0RGIN6S  FROM  HALF  TO  100  POUNDS 

STEEL  CAR  FORGE  COMPANY 

"FORGINa  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


990 

Old  Colony 

Building 

CHICAGO 


NUT  CQl 


J^ 


-ivxja^» 


Wiiiiam 

Street 

NEW  YORK 


mmc: 


ESTABLISHED     18S4 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  U8K  BY  ALL  THK  LKADING  RAILROADS  IN  THE  UNITED  STATES 


-MANUFACTURED     ONLY    BY- 


CHICAGO,  ILL  JAMES  B.  SIPE  a  CO,  Pittsburgh,  pa. 


1 

TORCHES 

||SE 

1 

Gem  Torches  Save  You  Money 

Exhaustive    tests    by    largest   railway 
systems     have     proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.     Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 

This  Space  For  Sale 


A  TEST  EXTRAORDINARY. 

170  quarts  of  Nitroglycerine 

could  not  crack  this  piece 

of  "NATIONAL"  Pipe. 


■XATIOXAI."    casing 


C      A    icmarkablc    ami    somewliat    iinuMial    tchl    uf    a    pii-i 

has   proved    tliat    "XATI  (_)XAL"    pipt-    is   aloiu-    in    i's    licli!. 

C      The    test    and    results    are    best    described    Ijy    the    following    letter: 

"VVe   recently   shipped    you   a    joint    of   .">   ."MCi   ineli    casing    for    inspection. 

This  joint  was  part    of  a  liner  which   was  placed  in   a   well   near   Gore,    Ohio, 

after    same    had   been    completed    and    shot.      We    decided    to    give   the    well   a 

second   shot,    and    placed    in    same    3  "id    quarts    of    nitroglycerine    with    a    20- 

cjuart   anchor   shot.      We    then   pulled    the    liner   and   after   getting    it    out,   we 

discovered   that  one  joint   was  still   in   the  hole.      We  decided  to   put   the  shot 

off  with   the   hope   that   the   joint   of   liner   would   come   out   following  the  shot. 

It,   however,   lodged   about   ITiOO  feet    from   the   jo])   and,  a'ter  working   with   it 

for  some  few  days,  we  were  able  to  put  a  bell   socket   over  same  and  brought 

out  the  joint   in  the  condition  that  you  have   found  it.      Would    say    that  this 

well  was  ."UXIO  feet   deep  and  th.e  G  ."i-S  inch   casing  was   not   damaged  in   any 

way."       (This    pipe    was    sold    through    the    X'ational    Supply    Company.) 

C      A    careful    study    of    the    aljove    illustratimi    will    readily    convince    you    that    the 

characteristics      and      jiroperties      of      the     material      used      ui      the      manufacture      of 

"X^ATIOXAI/"      pipe     will     stand     up    nut      (inly     under     normal     but     extraordinary 

conditions. 

C      '"X'ATIOX'AL"    pii)e    is   used    for    every   service. 


C  To  readilv  identifv 
"NATIONAL"  raatJ- 
rial,  and  as  protection 
to  manufacturer  and 
consumer  alike,  the 
practice  of  National 
Tube  Company  is  to 
roll  in  raised  letters  of 
good  size  on  each  few 
feet  of  every  length  of 
welded  i^ipe  the  name 
'•NATIONAL"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feas- 
ible) ;  on  these  smaller 
br.tt-weld  sizes  the  name 
"NATIONAL"  appears 


MARKING 


fm 


r,\\\ 


m 


Name  rolled  in  raised  letters 
on    National  Tube   Co.  pipe. 


When   writing  specifications  or  ordering  tubular 
cify   "NATIONAL"    Pipe   and  identify  as  indicat 


on  the  metal  tag  at- 
tached .o  each  bundle 
of    pipe. 

C[  In  addition,  all  sizes 
of  "N  AT  I  O  N  A  L" 
welded  pipe  below  four 
or  five  inches  are  sub- 
jected to  a  roU-knob- 
liling  process  known  as 
Spellerizing  to  less- 
en the  tendency  to 
corrosion,  especially  in 
the  form  of  pitting. 
This  S  p  e  1  1  e  r  i  z  ing 
process  is  peculiar  to 
■NATIONAL"  pipe, 
to  which  process  Na- 
tional Tube  Company 
has    exclusive    rights. 

goods,  always  spe- 
ed. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES,  FRICK  BLDG..  PITTSBURGH.  PA. 

DISTRICT  SALES  OFFICES:     ATLANTA     BOSTON     CHICAGO     DENVER     KANSAS  CITY    NEW  ORLEANS 
NEW  YORK     PHILADELPHIA     PITTSBURGH     ST.  LOUIS     ST.  PAUL     SALT  LAKE  CITY 


PACIFIC  COAST  REPRESENTATIVES— 
U.  S.    STEEL   PRODUCTS    CO, 


LOS  ANGELES 
SAN  FRANCISCO 


PORTLAND 
SEATTLE 


EXPORT  REPRESENTATIVES-U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CITY. 


THE 
COULD   "SIIVIPLEX"   SYSTEM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW   YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF  WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW   FEED 


SENT   ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES    IN 
BOTH    DIREC- 
TIONS  IF   UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.   A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  Mzwchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hf.L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Oft". 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ^L^'^^v^^'^r^t   ^^■ 

T>  /^i       1      J     r\  New   York   Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Jimntion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange     .«.    The  use  of  our  steel  back  sho« 

provide  for  the  use  of  the  steel  ^l(/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^AK  maintenance,  brake  heads  and 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railwav  equipment. 
LET  U8  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel   Back  Brake  New  York,   N.  Y.,   Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     F"OR     S^/V\F»LE     OE 

Stabrite  Front  End  Paint 


/VlrtDE     B"V 


Chas.  R.  Long,  Jr.  Company 

VTED 

LOUISVILLE.  KY 


INCORPORATED 
MANUFACTURERS  OF 

RAILWAY,  STATION    ANC 
BRIDGE  PAINTS. 


IV 


j  Nathan  Manufacturing  Co.  j 

<  85  -  93  Liberty  Street,  New  York.  \ 

I  1612  Old  Colony  Building.  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  \ 
\  for  Locomotives 

'v  AND  5 

\  Sight-Feed  Lubricators. 

-I  All  Specially  arranged  for  Higb^Pressure  Eogines.  S 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES,    i 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

i  Oil  Cups,  Etc.  :• 

c 

'.  SOLE  AGENCY     FOR   THE '} 

>  Coale    Muffler    d    Safety    Valve    Co.,   Inc. 

PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES!    HENRYlW.   OLIVER'BLDG  ,  PITTSBURGH,    PA. 

T0C0M0TI¥£  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for  the  asking.     &     0     &     iS     0 

KdBiesteail  Yalfe  Mi  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY    STEAM    GAGE   &    VALVE    CO. 

Standard  Locomotive  Specialties 

Make  ;i  J'crfect  E<i\iipinent. 

Crosby  Locomotive  Pop  Safety  Valves, 

I'lain  or  BIufQed. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  S,-n-K<Mif  s  Isleetrieal  Attac'lmieiit  fr)r  tak- 
iiitr  any  mini lit^c  111'  iliaKraiiis  siinultaiH'iiusiy. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  ami  Prices, 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTf  BED 
TH  E   I  i/EAL  PAINT  Ol  L 


B.  G 
SPIRITS 


^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office, 

63  Vy.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH,  PA. 


J) 


SAFETY  FIRST  IN  RIVETING 

Ts    possible    with   the    BOYER  HAMMER  when  fitted  with  M. 
S.    Tool    Holder    or    Piston    Retaining   Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the    HOYER      HA]\IMER     since     it 
first    proved    diat    pneuiiiatic    riveting   was   a  success. 
(Write  for   Bulletin  No.  124.) 
Address  Dept.    II, 

GHiGAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Office,  Branches  New  York  Office 

1052  Fisher  Eldg.  Everywhere.  50  Church  St. 


GOLD  GftR  HEATING  &  LIGHTING  GO. 

.VIANUFACTURERS   OF 

and'™t'w1tk1  M\m  Aparatiis  for  Railiai  Csrr. 

Improved     -iystem    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

'Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions. 

LARGEST    MANUFACTURERS    IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  Pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  KIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       pnp    J      ^AST    PASSENGER    CAR    SERVICE, 
BEARINGS     •■""    t      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW   YORK. 


DIXON'S 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND  - 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  R.  standards. 

LITERATURE  AND  SAMPLES  SENT  ON   REQUEST. 

MANUFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY   CITY,    N.   J, 


iH« 


PATENTED       NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

PREVENTS  drooping  of  Coupler  head  by 

supporting  it  forward  of  mouth  of  pocl<et. 

Write  for  Circular  No.  61 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


■  Westinghouse  ' 


OVER  TWO  MILLION 

Freight  Cars  in  Revenue  Producing  Service  in  the  United  States. 

I'lac-ically  ail  I'reiglit  cars  arc  now  c(, nipped  witli  air  Itrakcs.  In 
course  of  'raftic  these  cars  arc  intercl'angcd  and  distributed  to  all  jjarts  of 
the    country — North,    South,    Kast   and   West. 

The  ordinary  wear  and  tear  of  operation  necessitates  repairs,  more  or 
less  frequent,  to  some  part  of  jhe  car  efiuipment.  No  part  of  the  eciuipment 
is  so  important  as  the  air  brake;  it  controls  the  movement  of  the  car.  More- 
over, every  car  brake  cut  out  reduces  the  factor  of  safety  with  which  the 
train   can   he   oi>crated. 

While  cars  arc  at  home,  air  brake  repair  parts  are  quickly  available, 
but  if  in  foreign  territory,  and  the  equipment  is  non-standard,  the  needed  re- 
l)air  par's  may  not  be  in  stock.  This  means  holding  the  car  out  o;  service, 
and   a   conseeiuent   loss   in   revenue. 

The  economy  o'  having  a  universally  standard  air  brake  with  universal 
standard    repair   jiarts,   is   apjiarenl.      Think   it    over. 

Westinf.'1'ouj  e   .\ir    Hrake-s    are    i^raf  :ically    Univei-^al    Slandanl-. 

WESTINGHOUSE  AIR  BRAKE  CO..  PITTSBURGH,  PA. 


The  Westinghouse 

Single-Phase  Railway 

System 

Leads  in  the  Electrification  of 

Steam  Roads 

Westinghouse  Electrical 

Apparatus 

Leads  in  the   Railway,   Power  ani 

1  Industrial  Field 

Westinghouse  Electric  &  Manf'g  Co., 

East  Pittsburgh, 

Pa. 

Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFIC  TYPE  FREIGHT  LOCOMOTIVES 


Total    we'ght   nf   engine,  286,000   pounds:    c^'lin- 
rlers  25x2iS  inches;   tractix'e  jiowor  43,100  pounds 

Pacific  type  freight  locomotives  on  Delaware,  Lackawanna  & 
Western  are  handling  1,335  tons  and  burning  13,850  pounds  of 
coal  per  trip.  Moguls  in  the  same  service  handle  only  1,050 
tons  and  burn    14,395  pounds  of  coal  per  trip. 

This  is  an  increase  in  tonnage  of  36  6  per  cent,  and   a  de- 
crease in  coal  of  3.7  per  cent,  in  favor  of  the  Pacifies. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.   MILLER.   President. 
MANUFACTURERS  OF 

"CORRnGATEC  ASBESTOS  ROOFING  AND  SHEATHING" 


No  Paint 
Fireproof 


No  Rust 

Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85^  Magnesia  Boiler  Lagging. 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 

Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 

Hydraulic 
Machinery 

No.  3  liouble  Axle  Lathe  using  high-l'ower  Steel  Tools. 

NILES-BEMENT-POND  CO. 


«-Tir'?«-^  -^  — X"! 


Trinity   Building 
111    Broadway.   Ntw  York 


pittsburgh.  pa. 

Frick   Building 


This  Space  For  Sale 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,   PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


This  Space  Tor  Sale 


PITTSBURGH.  PA..  U.  S.  A. 

?EN'L  OFFICES,  VANADIUM  BUILDING  B.   E.   D.  STAFFORD,  GEN  L  MANAGER 

J   ROGERS  FLANNERY  &  COMPANV,  SELLING  AGENTS 

VANADIUM  BUILDING,  PITTSBURGH,  PA. 


TOI«J.Ji!(*iE.  MECHANIC 


THE  ASHTON   VALVE  CO. 


API 


...  MAKERS  OF  THE... 

i.f«l  HlQti6St  Grade  MuIIler  and 

;  .|||  Open  Pop  Satetu  Valves, 

■  §  pj  Locomotive  Steam  and  Air 

(I_^)  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPJLLER  IRON 

STRE\GTH  AND  VVeTrING  QUALITIES 

^x-r  .  T-      >TiT-      »  Tic:r>T  T'TTTf  V     VFTF^SARV     IN 


THAT    -\RF    ABSOLUTELY    XFXESSARV    IN- 
LOCOMOTIVE    CASTINGS 

PRICES   MODERATE  .    n    ,      p 

ManuHri-ured    Only    Hy 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH.  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    ftND    works: 

383   DORCHESTER   AVENUE 
SO.   BOSTON.    MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE   CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  meclianics  of  wide  and  varied  experience. 

Services  of  ex])erts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railw2si.y  Lubrication  e>.  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTfBURQH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLKABLK  CASTINGS 

FOR  THK  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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PROCEEDINGS  0¥  MEETING. 
SEPTEMBER  26th,  1913. 

The  members  of  the  Chib,  their  ladies  and  friends,  about 
450  in  number  were  the  guests  of  The  Westinghouse  Air  Brake 
Company  at  Wihnerding  for  a  day  of  outing  and  entertainment. 
A  registry  of  the  following  members  and  visitors  was  taken  on 
the  train  enroute : 


MEMBERS. 


Alexander,  J.  R. 
Allison,  John 
Amsbary.  D.  H. 
Anderson.   J.    15. 
Ashlev,  F.  B. 
Baker,  I.  H. 
Barker.'A.  E.      ■ 
Bauer,  A.  C. 
Bennett,   R.    G. 
Berghane,  A.  L. 
Brandt,  E.  K. 
Brooks,  W.  A. 
Bovle,  Harrv  E. 
Buckbee,  W'.  A. 
Buechner,  \\'.  A. 
Bugle,   Geo. 
Burke,    AVilliam 
Burns,  R.  C. 
Byron,   A.   W. 
Carpenter,  H.  L.  Jr. 
Cassidav.  C.  R. 
Christv,'  F.  X. 
Clark.'  C.   C. 
Clifford,  W.   T. 
Code,  T.  G. 
Cole,  j.  T. 
Cooper,  F.  E. 
Cooper,  J.  H. 
Cotton,   A.   C. 
Courson.  J.  F. 
Courtney,  D.  C. 
Crenner,  Tos.  A. 
Croft,  E.  P. 
Cunningham,   R.  I. 
^ambach.  C.  O. 
Detwiler.  U.  G. 
Dobson,  O.  C. 


Drake,   Thos.   E. 
Drake,  W.  C. 
Draver.    V.    S. 
Dunlevy.   J.   H. 
Elverson,  H.  \\'. 
Falkenstein,   W.    H. 
Fitzgerald.  D.   \\'. 
Flaherty,  P.  J. 
Forsythe,  Geo.  B. 
Ferguson.  D.   E. 
Fray,  Saml. 
Frazier,  E.  L.  Jr. 
Freshwater,  F.  H. 
Funk.  Sterling  R. 
Gale,  C.  H. 
Gallinger.  Geo.  A. 
Gies,  Geo.  E. 
Goetz,  H.  L. 
Grewe.  H.  F. 
Grove,  E.  ^F. 
Hardman.   IT.   J. 
Harner.  A.   J. 
Haselett,  D."  H. 
Hastings,  C.  L. 
Havnes.  J.  E. 

Hiitv,  h;  a. 

Hoffman.    C.   T. 
Howe,  D.  M. 
Howe,  Harrv 
Hood,  S.  F.' 
Hudson,  W.  L. 
Hurley,  Theo. 
Jefferson,  E.  Z. 
Kellv,  H.  B. 
TCinch.  T^.  E. 
Kino-.  AV.  R. 
Kleine.  R.  L. 
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Knight,  E.  A. 
Knickerbocker,  A.  C. 
Kocli,  Felix 
Kopfershmidt,  B. 
Lakin,  J.  H. 
Lambc,  G.  C. 
Latimer,  W.  B. 
Lan<4"hlin,  E.  T- 
Lehr,  H.  W. ' 
Lewis,  A.  J. 
Lindstrom,  C.  A. 
Low.  J.  R. 
]\IacQuown,  H.  C. 
Alason,  E.  F. 
Mensch,  E.  M. 
Millar,  C.  W. 
Millar,  R.   J- 
Mitchell,  A.  G. 
Mitchell,  A.  F. 
Morrison,    R.    J. 
Mnllin,  D.  C. 
Mnrphv.  W.   T- 
McCann,   J-   P- 
McCanlev^  Wm. 
McCully,'  John 
McGanghev,   Chas. 
McTntvre.  G.   L. 
McKee,   S.  Frank 
McNais^ht,  A.  H. 
McNultv,  F.  M. 
Neal.  John  T. 
Newman,    J.   F. 
O'Connor.  "M. 
Orner.    M.    T.    S. 
Parks.  F.  H. 
Peach,   W.   M. 
Pearson,   A. 
Perrv,  W.  E. 
Peters,  W.   P. 
Proven,  John 
Phillips,  Lee 
Pfister.  A.  J. 

Wrisfht, 


i'ollock,  A.  B. 
I'orter,   Chas. 
Postlcthwaitc,  C.  L 
Rabokl,  W.  E. 
Ream,  A.  H. 
Redding,   D.  J. 
Reed,    David    K. 
Rice,  ]).   S. 
Richardson,   W.   P. 
Rivinins,    Carl 
Robbins,  F.  S. 
Runser,    K.    W. 
Rvman,    Frank 
Sattley,  E.  C. 
Scheck,  H.   G. 
Schuchman.    W.    R. 
Schreiner,  W.  C. 
Schultz,  Geo.  H. 
Shook,  H.  J. 
Shook,  S.  D. 
Shults.  L  Jay 
Smoot,  W.  D. 
Snyder,    J.   Rush 
Stark,  F.'  H. 
Stevenson,  R.  F. 
Stoddart,  W.  G. 
Stucki.   A. 
Stumpf,  F.  L. 
Sullivan,  W.   H. 
Swartz,  H.  E. 
Swope,   P>.    M. 
Tavlor,  F.  C. 
Truax,   W.   E. 
Voight,  A.   J. 
Walter,  W.  "A. 
Walther.   G.  C. 
Ward,   F.   P. 
Walker.    J.   W. 
Warfel.  L  A. 
White.  F.  L. 
Wittip-,  Wnv 
Wood',  Ralph   C. 
R.  V. 


Allen,  E.  K. 
Beals.  G.  W. 
Brunher.   F.    T- 


VISITORS. 


Bird.  F.  T. 
Burrell.    T.    F. 
Bannen.  W.  J. 
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lUirson.    H.    A. 
lierry,  Oliver 
jjeebe,   Ira  L. 
Cross,  C.  W. 
Code.  G.   H. 
Code.  C.  J. 
Callahan,   John 
Conner.   E.   C. 
Douglass.  E.  A. 
Dudley.   G.   \\\ 
Edwards,  G.  H. 
Finley,   Jas.   A. 
Fleming.   H.   W. 
Gawthrop.  W.   J. 
Gallagher.   F.   S. 
Glass^  T.  C. 
Glass.  }.  C.  Jr. 
Jefferson.   PT.    F. 
Kevser.  R.  H. 
Keilev,  W.  FT. 
Kendig.    \V.    M. 
Laylin,    M.    FT. 
Fatschuh,    F   H. 
^lavhugh,  "T.  R. 


Minor,  F.  F. 
Morris,  D.   R. 
Morris.    H.    \V. 
McXultv,   R.    M. 
.AlcXeill.  J.  J. 
Xiebauni,   W.   H. 
Xorris.    W.    B. 
Xewburn.   T.    W. 
Osbournc.  A.  S. 
Ransbury,  F.  S. 
Rhoads,  G.  E. 
Russell,  Jas.  R. 
Ryman,  G.  F. 
Siegrist,  J.  S. 
Schuchman.  B.  F. 
Smith.   William 
Smythe.   \\'.    C. 
Sneck.  Harry 
Stewart.   G.   M. 
Sprcen.  F.  A. 
Sullivan.   P.   K. 
Flmcr.  F.  F. 
White.  W.  A. 
W^■n■^an.  G.  S.   Jr. 
Yohe.  T.  K.' 


Fi  addition  to  the  above  a  large  inunber  of  the  members  and 
their  ladies  met  the  ])arty  on  arrival  at  Wilmerding.  There 
were  about  i6o  ladies  in  the  entire  party. 

The  party  left  the  Pennsylvania  Station,  Pittsburgh  at  3 
]).  m.  on  a  special  train  composed  of  modern  suburban  steel 
coaches  and  ui^on  arrival  at  Wilmerding  they  were  met  and 
welcomed  bv  ?ilr.  A.  F.  Humphrew  A  ice  President  and  General 
^Manager  and  his  staff  Officers.  While  being  conducted  through 
the  entrance  to  the  ^^'orks  the  party  was  greeted  by  music 
rendered  by  the  Star  of  Fiberty  Band  of  \\'ilmerding  composed 
of  em.ployes  of  the  ^^'estinghouse  Air  lirake  Company  after 
which  a  grouj:)  photograph  was  taken  and  is  reproduced  in  these 
proceedings.  When  the  party  w^as  being  assembled  and  dis- 
patched in  groups  of  twenty-five  in  charge  of  competent  guides 
for  the  tri]:)  through  the  Works  a  moving  picture  was  taken 
which  was  reproduced  later  in  the  evening  on  a  screen  in  the 
Auditorium.  This  w^as  a  novelty  and  very  interesting  and  from 
the  expressions  and  poses  of  some  of  the  party  it  is  evident 
that  thev  would  make  good  subjects  for  the  "movies." 
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vSonu'  of  the  ladies  who  did  not  care  (<t  take  the  tn'p  through 
the  \V\)rks  were  escorted  to  the  ^\)Ull.^■  Women's  Christian 
Association  in  the  Welfare  huildin*;-  where  they  were  i)resented 
with  an  American  ileanty  rose  and  entertained  1)\'  the  ladies  of 
the  officers  of  the  \\'estin,<;house  .Vir  Drake  Company. 

The  trip  through  the  Works  was  especially  interestin,q;  he- 
cause  of  the  fact  that  the  officers  and  g'uides  in  charge  of  the 
several  groups  ex])lained  everything  of  interest  that  time  would 
permit  and  furthermore  each  guest  was  furnished  with  a  pro- 
gram explaining  in  hrief  the  different  departments  .  visited  as 
follows : 

PROGRAM. 


ROUTE  OF  TRIP  THROUGH  SHOP. 

(1)  IRON  FOUNDRY  NO.  1. 

Pass  continuous  moulding  tables  which  make  a  complete 
revolution  and  return  of  sand  every  twenty  minutes.  Castings 
made  in  this  Foundry  from  2  oz.  to  250  lbs.  Total  melting 
capacity  per  day  500  tons. 

(2)  BRASS   FOUNDRY. 

Capacity  40  tons  per  day.  Nine  furnaces  each  with  melting 
capacity  of  650  to  1000  pounds  in  45  minutes. 

(3)  BOILER    ROOM. 

Equipped  with  22  125-H.  P.  l)oilers.  Total  H.  P.  2750. 
Roney  Stokers  and  continuous  conveyor. 

<4)  POWER    PLANT. 

Five  400-Kilowatt  and  one  2000-Kilowatt  Turbo-generator 
Units.  All  line  shafting  and  power  appliances  in  shops  are 
motor  driven.  Switchboard  (separated  department)  using  oil 
switches. 

(5)  MOTOR  DRIVEN  COMPRESSOR  TEST   ROOM. 
Devoted  exclusively  to  experimental  and  research  work. 

(6)  DEPT.  E— STEAM  DRIVEN  COMPRESSOR  ASSEMBLY 

ROOM. 

Capacity'  300  Cross  Compound  and  700  other  sizes  of  com- 
pressors per  month. 
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(7)  ANNEALING,  OIL  TEMPERING  AND  HEAT  TREATING 

PLANT. 

.  Fifteen   furnaces  each  /^'x/^'. 

(8)  BLACKSMITH   SHOP. 

61000  sq.  ft.  7-drop  hammers  of  600  to  2000  lbs.  capacity. 
4  trimming  presses ;  2  forging  machines ;  3  Bradley  hammers, 
etc.     Hose  Clamp  capacity  12000  per  day. 

(8-A)  RESERVOIR  DEPT. 

Reservoirs  of  all  sizes  from  6"  to  60"  diameter  and  20-ft. 
long.  Equipped  for  making  riveted,  welded,  brazed  or  acetylene 
welded  reservoirs.     Capacity  6000  reservoirs  per  month. 

(8-B)  RESERVOIR  ENAMELING  PLANT. 

Reservoirs  after  completion  are  treated  to  a  sulphuric  acid 
bath  in  which  all  dirt,  scale  and  iron  oxide  is  removed.  They 
are  then  treated  in  a  lime-water  solution  for  the  purpose  of 
.neutralizing  the  acid  remaining  on  the  work,  after  which  the 
reservoir  is  washed  in  pure  water  to  remove  lime-water.  The 
reservoir  is  then  thoroughly  dried,  after  which  it  is  heated  and 
dipped  its  entire  length  in  warm  enamel,  then  baked  in  a  specially 
arranged  oven  to  dry  the  enamel.  Special  care  is  taken  to  insure 
proper  temperature  and  time  in  baking.  After  the  first  coat  is 
hard,  the  reservoir  is  given  a  second  coat. 

(9)  CARPENTER  SHOP  AND  BOX  FACTORY. 

(10)  NEW  FOUNDRY. 

(Under  construction). 

(11)  PATTERN  SHOP  AND  PATTERN  STORAGE. 

About  30,000  complete  patterns  for  use  in  air  brake  work 
are  stored  on  specially  constructed  racks. 

(12)  IRON  FOUNDRY  NO.  2. 

Air  compressors  and  all  special  castings  are  made  in  this 
foundry. 

(13)  EXHIBITION    OF   INTRICATE   CORING 

required  in  the  moulding  of  air  brake  appliances. 

<14)  DRINKING-WATER  REFRIGERATING  PLANT. 

•      Continuous    circulation    of    pure    mineral    water    from    an 
artesian  well  to  all  parts  of  shop.     Sanitary  drinking  fountains 
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in    use    exclusively.      Water   is    analyzed    periodically   to    insure 
against  impurities. 

(15)  DEPARTMENT  A. 

Machining  department  fur  heavy  castings,  such  as  steam 
driven  compressor  cylinders,  brake  cylinders,  auxiliary  reser- 
voirs, etc.  The  northern  half  of  this  floor  is  devoted  to  machin- 
ing and  assembling  of  all  brake  cylinders,  with  a  capacity  of 
looo  brake  cylinders  per  day. 

(16)  DEPARTMENT  SS. 

All  motor  driven  compressors  are  machined,  assembled  and 
tested  in  this  department  to  a  given  per  cent  of  efificiency  before 
shipment.     Capacity  250  compressors  per  month. 

(17)  DEPARTMENT  N. 
(Friction    Draft    Gear    Department). 

Machining  and  assembling.  Capacity  400  draft  gears  per 
day.  All  gears  worn  in  and  tested  to  a  capacity  of  180,000  lbs. 
before  shipment.  Springs  ground  in  pairs  to  given  length  as 
well  as  physically  tested. 

(18)  DEPARTMENT  B. 

^lachining  department  for  all  small  cast-iron  castings. 
Semi-automatic  machines  for  couplings  with  a  total  capacity  of 
7500  per  day.     Angle  cock  capacity  4000  per  day. 

(19)  DEPARTMENT  C. 

Brass  finishing  department.  Attention  is  called  to  four  and 
six-spindle  high  speed  drills  for  ports  in  slide  waives  :  profiling 
machine ;  porting  machines  for  slide  valves  with  a  capacity  of 
1400  per  day :  porting  machines  for  bushings  with  a  capacity 
of  1400  per  day  each  having  six  or  seven  spindles  ;  automatic 
cock  key  turning  machines  with  capacity  of  5500  per  day; 
automatic  rod  machines. 

(20)  DEPARTMENT  K. 

Tool  Room.  ^Manufacture  of  shop  tools  and  miscellaneous 
appliances. 

(21)  DEPARTMENT  P. 

Motor  driven  compressor  accessories,  experimental  and' 
other  special  work. 
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(22)  DEPARTMENT  D. 

Machine  fitting-  department  for  slide  valve  work.  Test  rack 
for  freight  triple  valves,  60  cars.  All  freight  triple  valves  pass 
a  code  of  tests  on  this  rack  before  passing  to  the  individual  test 
racks  in  Test  Dept.  Assembling  and  testing  of  all  triple  valves. 
Capacity  1000  per  day.  Locomotive  equipment,  25  sets  per  dav. 
Angle  cocks,  4000  per  day. 

(23)  ENGINEERING,      TEST      AND      EXPERIMENTAL 

DEPARTMENT. 

(24)  DRAWING    OFFICE    AND    CLERICAL    OFFICES 

OF  ENGINEERING  DEPARTMENT. 

(25)  EXHIBITION    FLOOR. 

Test  and  demonstration  racks  of  various  forms  of  air  brake 
equipment  required  by  steam-road  and  electric-road  service. 
Each  rack  is  comprised  of  a  number  of  complete  car  equipments 
including  same  amount  of  piping,  etc.,  as  installed  on  cars  in 
service. 

Freight  equi])ment  rack  comprising  c()m])letc  air  brake 
equipment  for  train  of  locomotive  and  150  freight  cars. 

(26)  CHEMICAL  LABORATORY. 

All  Foundry  products  analyzed  daily.  Purchased  materials 
made  to  specifications  must  be  approved  by  this  department 
before  using. 

(27)  MEDICAL  AND   EMERGENCY  AID  DEPARTMENT. 

Physician  on  duty  at  all  times ;  services  gratuitous  and 
-devoted  exclusively  to  employees,  in  connection  with  Relief 
Department  System. 

(28)  RELIEF   DEPARTMENT    OFFICES. 

(29)  WELFARE    BUILDINGS. 

Young  Men's  Christian  Association  and  Young  Women's 
Christian  Association  (separate  buildings.)  Combined  member- 
ship 2500.  Second  largest  membership  in  Pennsylvania.  Com- 
pletely equipped  gymnasium,  reading  rooms,  swimming  pool, 
bowling  alleys,  shooting  gallery,  pool  and  billiard  tables,  etc..  as 
well  as  class  rooms  for  extensive  educational  work  comprising 
all  branches  of  study. 
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After  c(ini])lctins;-  the  trij)  tliroug^h  the  Works  the  laches 
who  made  the  trip  were  escorted  to  the  Y.  W.  C.  A.  where  they 
were  each  presented  with  an  American  r>eauty  rose  and  joined 
those  who  had  preceded  them.  The  men  were  hkewise  escorted  to 
the  Y.  ^r.  C.  A.  and  ahowed  time  to  "hrush  up"  and  re-assemble 
with  the  ladies  for  an  appetizing  supper  which  was  served  in 
the  \\'elfare  huildincT.  third  floor  at  6  o'clock  to  the  accompany- 
ment  of  good  music  rendered  by  the  Westinghouse  orchestra. 

At  each  plate  a  neat  package  was  found  containing  a  card 
calling  attention  to  the  display  on  the  black-boards  on  the  walls 
in  the  several  rooms,  illustrating  the  methods  of  instructing 
students.  This  package  also  contained  a  souvenir  leather  watch 
fob  with  the  "trade  mark"  of  the  \V.  A.  B.  Co.  attached. 

The    following  menu  was   enjoyed   b}'  all : 

PICKLES  OLR'ES 

COLD  TOXGUE  COLD  ROAST  BEEF 

CHICKEX  SALAD 

TOMATOES  LETTUCE 

ICE  CREAM  CAKES 

COFFEE  CIGARS 

Before  and  after  the  supper  the  use  of  the  bowling  alleys, 
swimming  pool,  shooting  gallery,  gymnasium,  pool  and  billiard 
tables,  games,  etc.,  was  extended  to  and  taken  advantage  of  by 
different  members  of  the  party. 

After  indulging  in  a  social  half  hour  following  the  supper, 
the  party  was  ushered  into  the  auditorium  to  the  strains  of  an 
overture  "Goddess  of  Xight"  by  the  \\^estinghouse  orchestra. 
President  A.  G.  Mitchell  then  asked  the  pardon  and  indulgence 
of  the  ladies  and  visitors  for  a  few  minutes  until  certain  business 
matters  were  disposed  of,  this  being  the  date  of  the  regular  meet- 
ing of  the  club.     The  following  business  was  then  transacted : 

PRESIDEXT  MITCHELL:  The  roll  call  will  be  dis- 
pensed with  as  the  Secretary  has  endeavored  to  obtain  a  list 
of  the  members  present  bv  registry  cards.    We  will  also  dispense 
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with  the  reading  of  the  minutes  of  the  last  meeting  as  they  have 
been  pubhshed  and  distributed  to  the  members. 

The  Secretary  read  the  following  applications  for  member- 
ship: 

Balsley,  W.  T..  Inspector,  Westinghouse  Air  Brake  Co..  724 
Middle  Ave.,  Wilmerding,  Pa.  Recommended  by  A.  A. 
Mackert. 

Beebe,  I.  L.,  Rep.  Dearborn  Chemical  Co..  1623  Farmers  Bank 
Building,  Pittsburgh,  Pa.  Recommended  by  D.  H. 
Amsbary. 

Billinger,  G.  C,  Draftsman,  Pressed  Steel  Car  Co..  2538  Perrys- 
ville  Ave.,  N.  S.,  Pittsburgh,  Pa.  Recommended  by- 
Harry   Howe. 

Boenig,  Geo.  C,  P.  W.  Inspector,  P.  R.  R.,  Box  -/j.  E.  Liberty 
Sta.,  Pittsburgh,  Pa.    Recommended  by  C.  T.  Hoffman. 

Brown,  David  S.,  Clerk,  Penna.  R.  R.,  814  South  Soles  St., 
McKeesport,  Pa.     Recommended  by  V.  V.  Wood. 

Copeland,  T.  F.,  Road  Foreman  Engines,  Carnegie  Steel  Co., 
Munhall,  Pa.     Recommended  by  R.  I.  Cunningham. 

Cooper,  Wm.  M.,  Draftsman,  Pressed  Steel  Car  Co.,  655  Alaus 
Ave.,  Bellevue,  Pa.     Recommended  by  Harry  Howe. 

Crenner,  Jos.  A.,  Rep.  Dearborn  Chemical  Co.,  1622  Farmers 
Bank  Building,  Pittsburgh.  Pa.  Recommended  by  D. 
H.  Amsbary. 

Duggan,  E.  J.,  Clerk,  ]\Iontour  R.  R.,  1024  Oliver  Building, 
Pittsburgh.  Pa.     Recommended  by  F.  H.   Stark. 

Edwards,  G.  H.,  Dist.  Supt.  Pullman  Co.,  Penna.  Co.  Building, 
Pittsburgh,  Pa.     Recommended  by  J.  B.  Anderson. 

Felton,  F.  J.,  Supt.  Car  \\'heel  Foundry,  Pressed  Steel  Car  Co., 
McKees  Rocks,  Pa.     Recommended  by  Harry  Howe. 

Finley,  Jas.  A.,  Pittsburgh  Air  Brake  Co.,  818  Washington 
Blvd.,  E.  E.,  Pittsburgh,  Pa.  Recommended  by  J.  L. 
Tucker. 

Germain,  L.  Jr.,  President  Germain  Lumber  Co.,  Farmers  Bank 
Building,  Pittsburgh,  Pa.  Recommended  by  Chas.  A. 
Lindstrom. 
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Grafton,  John  J..  Asst.  Machine  Shop  Foreman,  Penna.  Lines 
West,  1400  14th  St.,  Wellsville.  O.  Recommended  by 
D.  W.  Fitzgerald. 

Gross,  C.  H.,  Draftsman,  Pressed  Steel  Car  Co.,  1018  Stanford 
Road.  X.  S.,  Pittsburgh,  Pa.  Recommended  by  Harry 
Howe. 

PloUand,  C.  J-.  Foreman  Casting  Yard,  Pressed  Steel  Car  Co., 
709  Fruit  Way,  ]\IcKees  Rocks,  Pa.  Recommended  by 
Harry  Howe. 

Holmes,  C.  W.,  Piece  Work  Inspector,  Penna.  R.  R.,  Pitcairn, 
Pa.     Recommended  by  C.  T.   Hoffman. 

Hufif,  Geo.  F.  Jr.,  iMotive  Power  Inspector,  Penna.  R.  R.,  345  N. 
Dennison  Ave.,  East  Liberty,  Pa.  Recommended  by 
C.  T.  HofTfman. 

Hunt,  Harry  L.,  Engineman.  Winfield  R.  R.,  West  Winfield,  Pa. 
Recommended  by  U.  G.  Detwiler. 

James,  John  H.,  Asst.  Foreman,  Penna.  R.  R.,  Verona,  Pa. 
Recommended  by  W.  A.  Walter. 

James,  Robert  E.,  Inspector,  Westinghouse  Air  Brake  Co.,  341 
Welsh  Ave.,  Wilmerding,  Pa.  Recommended  by  A.  A. 
IMackert. 

Lansberrv,  W.  B.,  Former  Train  Dispatcher,  ]\Ionon.  R.  R..  248 
W^est  9th  Ave.,  Homestead,  Pa.  Recommended  by 
W.  T.  Karns. 

Laylin,  ]\I.  H.,  Air  Brake  Inspector  and  Road  Foreman  Engines, 
W.  &  L.  E.  R.  R.,  2414  So.  Erie  St.,  ^lassillon,  Ohio. 
Recommended  by  J.  H.  Cooper. 

Livingston,  B.  F.,  Extra  Agent,  Penna.  R.  R.,  59  North  ist  St.^ 
Duquesne,  Pa.     Recommended  by  \'.  \'.  Wood. 

Martin,  T.  J.,  Engineman,  ^lonon.  Div.  P.  R.  R.,  Brownsville. 
Pa.     Recommended  by  H.  G.   Scheck. 

Maylock.  E.  A.,  Supt.  Shop  Tests,  Westinghouse  Air  Brake  Co.^ 
Wilmerding,  Pa.     Recommended  by  A.  A.  Mackert. 

Middlesworth,  G.  E.,  Passenger  Brakeman,  Penna.  R.  R.,  816 
Bellefonte  St.,  Pittsburgh,  Pa.  Recommended  by 
Philip  S.  Pyle. 
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IMcClellaiid.  W.  E..  Clerk.  Penna.  R.  R.,  237  Welsh  Ave.,  Pitts- 
burgh, Pa.     Recommended  by  V.  V.  Wood. 

IMcCollum.  Geo.  C,  Draftsman,  Pressed  Steel  Car  Co.,  Engineer- 
ing Dept.,  ]\IcKees  Rocks,  Pa.  Recommended  by 
Harry  Howe. 

]McCiirdy,  C.  E.,  Estimator.  Pressed  Steel  Car  Co..  624  Highland 
Plan,  Bellevue,  Pa.     Recommended  by  Harry  Howe. 

]\IcFarland,  H.  L.,  Draftsman,  Pressed  Steel  Car  Co.,  McKees 
Rocks,   Pa.     Recommended  by  Harry  Howe. 

Xewburn,  T.  W.,  Asst.  Resident  Engineer,  Westinghouse  Air 
Brake  Co.,  Pittsburgh,  Pa.  Recommended  by  E.  A. 
Craig. 

Pauline,  Jos.,  Draftsman.  Pressed  Steel  Car  Co.,  Box  116,  North 
Diamond  Sta.,  Pittsburgh,  Pa.  Recommended  by 
Harry   Howe. 

Pratt,  I.  D.,  Motive  Power  Inspector,  Penna.  R.  R.,  419  Agatha 
St.,  Pitcairn,  Pa.     Recommended  by  J.  F.  Courson. 

Richardson,  L.,  Motive  Power  Inspector,  Penna.  R.  R.,  203 
Penna.  Station,  Pittsburgh,  Pa.  Recommended  by 
J.  B.  Anderson. 

Shaffer,  Wm.,  Gang  Foreman,  Penna.  R.  R.,  114  West  3rd  St., 
Greensburg,  Pa.     Recommended  by  C.  T.  Hoffman. 

Sheets,  Harry  E.,  Chief  Clerk,  Traffic  Dept.  Montour  R.  R., 
1024  Oliver  Building.  Pittsburgh,  Pa.  Recommended 
by  F.   H.   Stark. 

Sleeman,  \\m.  C,  Draftsman,  Pressed  Steel  Car  Co.,  205  Saga- 
more St.,  Pittsburgh,  Pa.  Recommeiuled  by  Harry 
Howe. 

Snyder,  John  W.,  Supervisor  Signals,  Penna.  R.  R.,  124  West 
Penn  Ave.,  Aspinwall,  Pa.  Recommended  by  L.  E. 
Kinch. 

Stewart,  E.  E.,  Secretary,  Simplex  Air  Brake  &  Manufacturing 
Co.,  436  Wabash  Building,  Pittsburgh,  Pa.  Recom- 
mended by  D.  C.  Courtney. 

Thomas,  J.  H.,  Asst.  General  Foreman.  Penna.  R.  R.,  Pitcairn, 
Pa.     Recommended  by  J.  B.  Anderson. 
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Thornk-y.  K.  \\'..  Storckcci)er,  15.  &  O.  R.  R.,  Glenwood,  Pa. 
Rccoinmcnded  liy  J.  II.  Cooper. 

^^'ar(lalc^  H.  G..  Draftsman.  Pressed  Steel  Car  Co..  2926  Zei)hyr 
Ave.,  Sheridan  Station,  Pittsburgh,  Pa.  Recommended 
by  Harry  Howe. 

PRUSIDENT:  When  the  Executive  Committee  passes 
favorahh-  ujion  tliese  ajipHcations  they  will  become  members  of 
the  Club. 

SECRETARY:  ^Ir.  TVcsident  we  have  the  followins^  pro- 
posed amendment  to  the  Constitution  which  is  prepared  in  ac- 
cordance with  article  VII  of  the  Constitution  and  is  signed  by 
ten  members  of  the  Club. 

"In  view  of  the  increase  in  membership  in  The  Railway 
Club  of  Pittsburgh  during  the  past  few  years  it  is  felt  at  this 
time  that  some  of  the  Committees  elected  by  the  members  of  the 
Club  should  be  increased  in  number.  Therefore,  we  the  under- 
signed members  of  the  Club  ofifer  the  following  amendments  to 
the  Constitution : 

ART.  4,  ( )fficers — That  the  Finance  Committee  con- 
sist of  five  members  instead  of  three.  That  the  Member- 
ship Committee  consist  of  seven  members  instead  of  five, 
and  that  a  Committee  to  be  known  as  an  Entertainment 
Committee  consisting  of  three  members  be  added. 

Add  to  ART.  5.  SEC.  8,  as  follows:  The  Entertain- 
ment Committee  will  perform  such  duties  as  may  be  assigned 
them  bv  the  President  or  First  and  Second  \*ice  Presidents 
and  such  other  duties  as  may  be  proper  for  such  a  Commit- 
tee." 

PRESIDENT:  In  accordance  with  Art.  MI  of  the  Con- 
stitution these  amendments  wdll  be  held  over  until  our  next 
regular  meeting  for  action  at  that  time. 

PRESIDENT:  At  the  September  meeting  it  is  customary 
to  appoint  a  Nominating  Committee  to  submit  a  list  of  names 
for  the  different  offices  in  the  Club.  In  order  to  save  time  I 
took  the  liberty  of  appointing  such  a  Committee  on  the  way  out 
to  Wilmerding.  This  Committee  is  R.  L.  Kleine.  Chairman : 
E.  ]M.  Grove  and  E.  A.  Craig.  Is  the  Chairman  of  this  Commit- 
tee ready  to  report  ? 
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AIR.  R.  L.  KLEIXE:  Air.  I'rcsident.  the  Committee's  re- 
port is  in  the  hands  of  the  Secretary. 

SECRETARY:  Air.  President,  I  have  the  report  of  the 
Nominating  Committee  as  follows :  Your  Nominating  Commit- 
tee selected  to  nominate  officers  for  the  Club  for  the  ensuing  year 
beginning  November  ist.  1913,  beg  leave  to  submit  the  follow- 
ing: 

President,  A.  G.  Alitchell,  Supt.  Alonongahela  Division, 
Penna.  R.  R. 

First  Vice  President.  F.  AI.  AIcNulty,  Supt.  Aiotive  Power, 
Monon.   Con.  R.  R. 

Second  Vice  President,  J.  G.  Code,  General  Alanager, 
Wabash-Pittsburgh  Terminal  R.  R. 

Secretary,  J.  B.  Anderson,  Chief  Clerk,  Supt.  Aiotive  Power, 
Penna.  R.  R. 

Treasurer,  F.  H.   Stark.   Supt.  Alontour  R.  R. 

Executive  Committee,  L.  H.  Turner,  Supt.  Motive  Power, 
P.  &  L.  E.  R.  R. :  D.  J.  Redding,  Asst.  Supt.  Aiotive  Power, 
P.  &  L.  E.  R.  R. :  F.  R.  AIcFeatters.  Supt.  Union  R.  R. 

Finance  Committee.  D.  C.  Noble,  President  Pittsburgh 
Spring  &Steel  Co. ;  E.  K.  Conneely,  Purchasing  Agent,  P.  &  L. 
E.  R.  R. ;  C.  E.  Postlethwaite,  Alanager  Sales,  Pressed  Steel 
Car  Co. ;  A.  E.  Humphrey.  A'ice  President  and  General  Alanager, 
W.  A.  B.  Co.;  L.  C.  Bihler.  Traffic  Alanager,  Carnegie  Steel 
Co. 

Alembership  Coiumittee,  D.  AI.  Howe,  Alanager,  Jos.  Dixon 
Crucible  Co. ;  H.  H.  Alaxfield,  Alaster  Alechanic,  Penna.  R.  R. : 
Chas.  A.  Lindstrom,  Asst.  to  President,  Pressed  Steel  Car  Co. ; 
A.  Stucki.  Engineer;  C.  O.  Dambach,  Supt.  Wabash-Pittsburgh 
R.  R. ;  ( ).  S.  Pulliam,  General  Alanager  Pittsburgh  Steel  Foundry 
Co.,  F.  J.  Lanahan,  President  Fort  Pitt  Alalleable  Iron  Co. 

Entertainment  Committee,  Stephen  C.  Alason,  Secretary. 
The  AlcConway  &  Torley  Co.;  R.  H.  Blackall,  Railway  Supplies: 
D.  H.  Amsbary,  Alanager,  Dearborn  Chemical  Co. 

Signed  by  R.  L.  Kleine,  Chairman  ;  E.  AI.  Grove  and  E.  A. 
Craig. 

AIR.  D.  J.  REDDING:  Air.  President,  I  move  you  that 
the   report  of  the   Nominating   Committee   be   received   and   the 
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Tiominations  close.  This  motion  was  seconded  and  unanimously 
agreed  to. 

MR.  D.  M.  HOWE:  Mr.  President,  I  notice  in  the  Con- 
stitution Article  III.  Sec.  2  that  persons  may  become  honorary 
members  of  the  Club  by  a  unanimous  vote  of  all  members  pres- 
ent at  any  of  its  regular  meetings  and  shall  be  entitled  to  all 
privileges  of  membership  and  not  be  subject  to  the  payment  of 
dues  or  assessments.  I  have  in  mind  a  grand  old  man  who  has 
been  a  member  of  this  Club  since  its  organization  in  October 
1901  and  for  eleven  years  held  the  responsible  position  of 
Treasurer  but  on  account  of  ill  health  was  compelled  to  retire 
from  active  duty.  He  has  been  a  good  member  and  is  deserving 
of  being  made  an  honorary  member  of  this  Club.  I  refer  to 
Mr.  J.  D.  Mcllwain  and  I  move  }-ou  that  he  be  made  an  honor- 
ary member.  This  motion  was  duly  seconded  and  unanimously 
agreed  to. 

PRESIDEXT :  There  being  no  further  business  before  the 
Club  we  will  adjourn  and  refer  to  the  Program  of  the  evening. 
I  have  the  pleasure  of  now  introducing  Mr.  A.  L.  Humphrey, 
Vice  President  and  General  Manager  of  The  Westinghouse  Air 
Brake  Company. 

Ladies  and  Gentlemen  : 

On  behalf  of  the  Company  I  represent  I  want  to  express 
mv  appreciation  of  the  honor  you  have  conferred  upon  us  by 
accepting  our  invitation  to  be  with  us  this  afternoon. 

We  are  especially  pleased  that  we  have  been  honored  with 
the  presence  of  the  ladies,  not  only  on  account  of  the  grace  and 
dignity  they  add  to  the  occasion,  but  for  the  opportunity  afforded 
them  to  familiarize  themselves,  by  personal  observation,  with 
wdiat  is  going  on  in  the  manufacturing  world,  instead  of  having 
to  depend  upon  what  is  written  by  sensationalists  or  platform 
spellbinders,  whose  price  per  page  of  manuscript,  or  per  diem 
as  an  orator,  depends  upon  the  amount  of  sensation  they  are 
capable  of  creating  in  describing  the  conditions  prevailing  in  the 
workshops  and  industrial  communities  of  our  country. 

In  the  way  of  introduction  it  might  not  be  out  of  place  for 
me  to  review^  briefly  the  results  of  the  activities  of  the  Company 
whose  guests  you  are  todav,  and  briefly  depict  the  development 
and  progress  of  the  town  of  Wilmerding — "The  Home  of  the 
Air   Brake." 
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This  town,  or  borough  as  it  is  called,  was  founded  in  18S9 
at  the  time  the  Air  Brake  Plant  was  started,  and  now  has  a 
population  of  between  six  and  seven  thousand  people.  At  that 
time  I  am  told  the  site  now  occupied  by  the  beautiful  little  village 
was  occupied  by  one  small  farmhouse  surrounded  principally  by 
blackberry  bushes  and  frog  ponds.  The  Works  were  completed 
and  operations  started  in  1890,  twenty-three  years  ago.  Since 
that  time  the  Company  has  undertaken  and  carried  on  a  welfare 
and  social  betterment  work  which  has  perhaps  been  somewhat 
unusual  in  the  industrial  world. 

The  Company  has  built  and  provided  for  the  inhabitants  of 
this  community  a  total  of  three  hundred  and  twenty-one  sub- 
stantial homes,  many  of  which  you  no  doubt  had  an  opportunity 
of  observing,  from  a  distance  at  least,  during  your  travel  this 
afternoon.  These  homes  are  occupied  principally  by  employees 
of  the  Companv,  but  in  a  few  cases  by  other  citizens  of  the 
community. 

In  addition  to  the  homes  referred  to,  the  Company  provided 
the  building  in  which  we  are  now  being  entertained  and 
dedicated  same  to  the  physical,  intellectual  and  social  welfare 
of  the  district,  and  as  an  agency  for  carrying  on  the  work  the 
Young  Men's  Christian  Association  was  selected.  Membership 
in  the  Association  is  open  to  all  inhabitants  of  the  Turtle  Creek 
A'alley  and  it  is  most  gratifying  to  me  to  state  that  the  oppor- 
tunities offered  have  met  with  such  unprecedented  favor  that  it 
is  now  the  second  largest  in  the  State  of  Pennsylvania,  having 
a  membership  of  2200. 

In  addition  to  this  building,  we  have  provided  what  is 
known  as  the  Air  Brake  Welfare  Club,  with  a  membership  of 
some-  450.  intended  for  the  same  class  of  work  among  the 
foreign  settlers  from  Southern  Europe  employed  in  our  Shops. 
While  this  Institution  was  started  as  an  experiment,  it  has  now 
been  in  existence  for  nearly  five  years  with  marked  success. 

We  have  also  provided  a  building,  which  no  doubt  manv  of 
you  ladies  had  an  opportunity  of  inspecting  this  evening,  for 
the  young  ladies  and  women  of  the  community,  which  is  the 
home  of  the  Young  Women's  Christian  Association.  Here  the 
same  character  of  work  is  carried  on  for  women  as  is  undertaken 
for  men  in  this  building,  and  especially  for  young  girls  deprived 
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<if   ihc   l^iiikI    fortune   of   such   home   environments   as   would   fit 
ihem  iov  future  useful  Christian  lives. 

The  streets  of  the  town  are  all  jKived  and  provided  with 
perfect  sewerage,  water  and  lii2:ht  systems.  It  has  two  I'arks 
and  an  Athletic  Concourse  and  I'layground  all  ])rovided  hy  the 
Company,  while  the  I)Orou,i;h,  I  think  I  can  safely  say.  has  heen 
managed  hx  as  ahle  and  competent  a  Uorough  organization  as 
ever  existed  in  the  v^tate  of  Pennsylvania. 

The  Com])any.  for  the  jnn-pose  of  encouraging  cleanliness 
and  attractiveness  throughout  the  liorough,  offers  annuall\-  ]M-izes. 
for  the  hest  kept  lawns,  gardens,  etc.  Alany  of  the  homes 
competing  for  these  prizes  would  do  credit  to  any  community, 
and  it  is  with  regret  that  we  felt  your  physical  endurance  would 
not  permit  your  heing  escorted  to  see  them.  The  next  best  thing 
w^e  can  ofTer  you.  w^ith  less  efifort  on  your  part,  is  pictures  of 
some  of  the  Company  homes,  which  we  will  later  display  upon 
the  canvas. 

In  the  organization  of  the  Air  Hrake  Company,  wdiich 
emplovs  some  J. 500  men.  we  have  what  is  known  as  the  \>teran 
Emplovees'  Association.  Only  those  who  have  been  contin- 
uously in  the  employ  of  the  Company  for  twenty-one  years  or 
over  are  eligible  for  membership  in  this  Association.  They  have 
one  annual  meeting  which  takes  the  form  of  a  banciuet  and  is 
held  in  the  gymnasium  of  this  building.  Xo  one  is  permitted  to 
be  present  at  this  meeting  except  the  members  of  the  Associa- 
tion and  invited  officers  of  the  Company  who.  like  myself,  are 
not  eligible  for  membership. 

We  have  a  Relief  Department,  which  pays  relief  benefits 
in  case  of  sickness  or  injury,  and  Pension  all  employees  who 
reach  the  age  of  seventy  years  and  have  been  in  the  continuous 
service  of  the  Company  for  twenty  years  or  over,  or  have  become 
incapacitated. 

The  activities  of  the  Company  are  confined  exclusively  to 
the  manufacture  of  Railway  specialties,  and.  as  we  are  so  closely 
associated  in  every  respect  with  the  railways  of  the  coimtry.  it 
might  not  be  out  of  place  to  relate  some  of  our  achievements. 

In  the  Plant  of  this  Company  alone  has  been  manufactured 
2.800.000  sets  of  brakes  for  Freight  Cars ;  78,400  sets  of  Loco- 
motive equipment ;  and  86.300  sets  of  Passenger  equipment.  If 
the  raihvay   rolling  stock  to  which  this   apparatus  w^as  applied 
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was  coupled  in  one  solid  train  it  would  equal  a  distance  of 
23,000  miles,  and  would  encircle  the  world  on  the  parallel  of 
Pittsburgh  one  and  one-fifth  times.  If  the  freight  cars  were 
coupled  in  one  continuous  train  and  you  should  overtake  them 
riding  on  a  Passenger  train,  traveling  30  miles  per  hour,  it  would 
require  twenty-nine  days  and  nights  to  pass  this  freight  train. 

It  would  require  to  handle  the  raw  and  finished  material 
entering  into  the  manufacture  of  this  equipment,  to  and  from 
the  Wilmerding  Plant  since  it  began  operations,  over  70,000 
cars  of  freight,  which,  if  coupled  in  one  train,  would  extend 
from  Pittsburgh  to  a  point  100  miles  West  of  Chicago.  This 
Company  holds  the  distinction  of  manufacturing  and  controlling 
one  product  used  on  passenger  equipment  the  world  over.  In 
other  words,  it  is  possible  for  a  person  to  start  from  New  York 
and  make  a  trip  around  the  world  and  every  passenger  car  on 
which  he  would  travel  would  be  equipped  with  apparatus  of 
either  our  own  manufacture  or  that  of  one  of  our  subsidiary 
Companies  in  a  foreign  country. 

This  Company  was  the  first  to  develop  and  perfect  a  safety 
appliance  to  be  used  on  the  Railways  of  the  world.  The  Air 
Brake  was  first  intended  to  control  passenger  trains  only,  and 
its  usefulness  had  hardly  been  demonstrated  until  the  American 
Railway  Managers  appreciated  the  full  scope  of  its  value,  and, 
as  has  been  the  case  many  times  since,  undertook  to  equip  the 
passenger  cars  of  this  country  at  an  enormous  expense  to  the 
railroads. 

It  was  not  long,  however,  until  some  of  the  mountainous 
roads,  appreciating  the  added  safety  in  the  handling  of  pas- 
senger trains,  thought  it  could  be  utilized  with  the  same  degree 
of  success  in  the  handling  and  operation  of  freight  trains,  and 
W'ith  this  end  in  view  the  application  of  brakes  to  freight  cars 
was  undertaken  by  the  Railways  of  the  Country  with  the  result 
that  the  use  of  same  became  universal. 

Notwithstanding  the  success  achieved  in  this  countrv  and 
the  improved  transportation  facilities  and  methods  made  possible 
thereby,  this  is  the  only  country,  w^ith  the  possible  exception  of 
two,  in  which  this  safety  feature  is  used  on  freight  cars.  It  is 
just  such  aggressiveness  as  this  that  has  built  up  the  wonderful 
Railway  Systems  of  America,  and  has  contributed  so  largely 
towards  developing  an  empire  in  the  western  part  of  our  country 

304 


covering;-  an  area  jrreatcr  than  all  of  Europe,  a  country  that  liad 
it  not  been  for  the  Railways  would  have  remained  for  nianv 
years  in  the  condition  in  which  I  had  the  ])riviie,<^e  of  seeing-  it 
thirty  odd  years  aijo.  when  1  was  connected  with  the  L'nion 
Pacific  Railroad  in  the  wilds  of  the  Rocky  Mountains,  and  which 
was  the  only  transcontinental  Railwa}'  across  the  continent  at 
that  time.  In  those  days  the  j^uards  carried  upon  a  passentrer 
train,  in  order  to  protect  the  train  from  the  outlaws  and  bandits, 
and  the  passengers  from  the  ravages  of  the  three  card  monte 
men.  nearly  equalled  the  number  of  passengers  carried. 

At  that  time  there  was  an  average  freight  traffic  over  the 
road  of  about  three  trains  per  day  each  way.  consisting  of  as 
many  as  fifteen  cars  per  train,  handled  by  two  "monstrous"  loco- 
motives of  those  days,  weighing  as  high  as  90,000  to  100,000 
pounds  on  drivers.  It  was  this  nucleus  of  freight  traffic  at  that 
time  that  prompted  the  far-sighted  Railway  builders  of  the 
country  to  push  developments  until  today  there  are  nine  or  ten 
transcontinental  lines  across  the  continent. 

Xotwithstanding  the  many  discouragements,  receiverships 
and  failures  encountered  by  the  different  Railways  constructed 
across  the  continent,  we  find  people  who  still  claim  that,  although 
our  freight  and  passenger  rates  are  scarcely  one-half  of  what 
they  are  in  foreign  countries,  the  Railroads  are  robbing  the 
people  and  giving  nothing  in  return. 

A  great  deal  has  been  said  and  written  the  past  few  years 
regarding  the  Conservation  of  our  Natural  Resources  and  the 
necessity  of  a  "Safety  First"  campaign.  As  stated  in  the  first 
part  of  my  remarks,  little  is  said  by  journalists  or  orators  about 
what  has  been  accomplished,  but  a  great  deal  of  fuss  is  being 
made  about  wdiat  should  be  done  in  the  railroad  and  manufactur- 
ing world  along  the  line  of  safety. 

I  have  related  the  advance  step  taken  by  the  Railroads  in 
the  introduction  of  the  Air  Brake,  which  was  followed  by  the 
introduction  of  many  other  appliances  equally  as  important,  and 
about  the  only  credit  the  railroads  received  after  this  work  had 
been  largely  accomplished  was  the  passing  of  laws  making  the 
use  of  such  safety  appliances  compulsorv. 

I  know  from  my  own  observation  and  ni}-  long  association 
with  Railroads  that  the  foremost  thought  in  the  minds  of  the 
•officers  at  the  head  of  the  great  systems  contributing  so  much 
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towards  the  development  of  this  country  has  been  not  only  the 
conservation  of  our  natural  resources,  but  the  conservation  of 
the  human  race  by  the  elimination  of  accidents.  The  develop- 
ment and  introduction  of  appliances  for  the  safety  of  the  travel- 
ing" public  and  the  railway  employees  has  kept  far  in  advance 
of  any  conceived  idea  of  the  necessity  for  such  devices  by  those 
that  clamor  the  loudest  for  them  after  they  discover  they  have 
been  put  in  use. 

I  am  familiar  with  one  case  where  a  Company  in  one  Plant 
spent  upwards  of  three-quarters  of  a  million  dollars  to  improve 
and  add  to  the  sanitary  and  safety  conditions  of  their  manu- 
facturing plant,  and,  believing  that  what  had  been  accomplished 
would  be  of  interest  to  the  general  jniblic,  a  certain  important 
periodical  was  requested  to  send  one  of  its  writers  for  the  pur- 
pose of  describing  the  new  features  that  had  contributed  so 
much  to  the  comfort  and  safety  of  their  employees.  After 
spending  several  days  in  and  around  the  Plant  this  writer  retired 
with  such  information  as  would  have  enabled  him  to  write  a 
most  interesting  article,  but  instead  of  giving  what  would  have 
been  of  interest  and  value  to  the  public  and  other  concerns  inter- 
ested in  similar  work,  when  the  article  actually  appeared  there 
was  scarcely  mention  made  of  the  many  features  that  had  been 
introduced.  The  improvements  had  been  passed  over  with 
hardly  complimentary  mention,  but  the  conditions  under  which 
some  of  the  foreigners  in  the  neighborhood  lived  were  exten- 
sively commented  upon  and  the  Company  severely  criticised  for 
allowing  such  a  condition  to  exist  in  a  community  where  their 
plant  was  located. 

^^'^e  can  only  account  for  such  action  as  this  on  the  part  of 
the  social  writers  on  the  ground  that  they  give  the  public  what 
is  tlic  most  popular,  and  so  long  as  the  pulilic  is  miinformed 
we  can  expect  nothing  more  than  sensationalism  on  the  part  of 
those  who  make  a  living  by  these  methods. 

It  is,  therefore,  the  duty  of  such  organizations  as  The  Rail- 
way Club  of  Pittsburgh,  which  stands  second  to  none  of  similar 
organizations  in  the  Country,  to  give  greater  consideration  to 
just  such  subjects,  and  be  prepared  to  point  with  pride  to  what 
has  been  done  by  corporations  that  its  members  represent,  as 
this  Club  is  composed  of  representatives  of  railways  and  manu- 
facturing corporations.     I  know  of  no  organization  better  pre- 
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pared  to  point  out  to  the  world  the  part  that  Pittsburj^h  and  the 
Pittsbursj^h  District  has  taken,  in  conjuncion  with  the  Raihvays, 
to  promote  the  welfare  and  safety  of  the  traveling-  public  and  the 
employees  of  railways  and  the  workshops  of  America. 

It  was  here  in  Pittsburgh,  as  I  have  already  stated,  that  the 
Air  P)rake — the  first  railway  safety  device — was  conceived, 
developed  and  perfected  by  Mr.  Geo.  Westinghouse,  the  founder 
of  all  the  Companies  that  bear  his  name.  It  was  here  that  the 
Automatic  Coupler  was  developed  and  perfected  and  through 
its  adoption  by  the  progressive  railways  of  the  country  it  became 
a  common  standard,  so  that  now  any  car,  whether  passenger  or 
freight,  can  be  operated  and  coupled  with  absolute  interchange- 
ability  on  any  railroad  in  the  United  States,  regardless  of  loca- 
tion. It  was  in  the  Pittsburgh  District  that  the  first  Automatic 
P)lock  System,  the  importance  of  which  we  have  lately  read  so 
much  about,  and  which  has  been  adopted  so  extensively  through- 
out the  Country,  was  conceived  and  put  into  use.  It  w^as  the 
genius  of  Pittsburgh  that  designed  and  built  the  first  steel 
freight  car,  which  has  been  so  universally  adopted  by  the  Ameri- 
can Railways.  It  was  also  here  that  the  first  steel  passenger 
coach  was  designed,  built  and  put  into  use  on  a  railway  running 
out  of  Pittsburgh.  It  was  here  that  the  first  solid  steel  wheel, 
the  need  of  which  became  imperative  ownng  to  the  heavy  weight 
of  the  freight  cars,  was  developed  and  perfected.  All  of  these, 
however,  would  have  been  for  naught  had  it  not  been  for  the 
designing  and  perfecting  of  the  heavy  steel  rail  that  made  the 
use  of  this  equipment  possible. 

I  might  go  on  in  this  way  and  enumerate  many  other  safety 
features  in  connection  with  the  railroads,  which  have  contributed 
largely  to  the  safety  and  comfort  of  the  traveling  public  and  the 
employees  of  railways,  to  say  nothing  of  wdiat  has  been 
developed  in  the  workshops  and  laboratories  of  the  district,  all 
of  which  tend  to  add  health,  comfort  and  protection  to  the 
employees  of  the  industrial  institutions  of  the  community. 
(Applause) 

PRESIDENT :  I  notice  next  on  the  Program  is  remarks  by 
your   President : 

It  is  not  my  intention  in  responding  to  this  number  on  the 
program  to  take  up  much  of  your  time.  It  seems,  however, 
appropriate  to  briefly  speak  of  the  Club  and  its  success. 
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Organized  October  1901  with  only  a  few  members  it  has 
grown  so  that  its  active  members  in  good  standing  now  numbers 
looi  and  while  in  membership  it  ranks  below  the  Railway  Clubs 
in  New  York  and  Chicago  it  ranks  first  in  the  number  of  recom- 
mended practices  being  adopted  by  Railroad  Associations.  Its 
Committees  have  always  responded  to  every  call  made  upon 
them,  giving  cheerfully  and  liberally  of  their  time  in  order  to 
make  their  work  a  success.  This  days  outing,  arranged  by  an 
appointed  Committee  consisting  of  Messrs  Howe,  Redding, 
McFeatters,  Stark  and  Mason  shows  the  character  of  the  work 
done,  and  the  attendance  here  today  shows  the  appreciation  of 
the  Club  members. 

We  have  had  today  an  opportunity  to  visit  one  of  the  largest 
and  best  equipped  plant  of  its  kind  in  the  world ;  one  whose 
products  have  made  possible  the  running  of  heavy  trains  with 
•speed  and  safety.  Our  host.  The  Westinghouse  Air  Brake  Com- 
pany, through  its  Vice  President  and  General  Manager,  Mr.  A. 
L.  Humphrey,  with  his  staff,  have  generously  given  the  members 
of  this  Club,  their  wives  (present  and  prospective)  and  friends. 
their  time  and  hospitality.  They  have  entertained  us  in  such  a 
way  as  to  make  our  recollections  thereof  one  long  to  be  remem- 
bered. It  seems,  therefore,  proper  for  us  to  give  some  expres- 
sion of  our  apprciation  of  the  courtesies  thus  extended  to  us 
this  dav,  and  I  will  ask  all  who  would  like  to  thank  our  host 
to  stand.  Mr.  Humphrey — this  expression  of  thanks  is  not  only 
for  our  host.  The  Westinghouse  Air  Brake  Company,  but  to  you 
personally  as  a   fellow   member  of  the  Club. 

After  the  above  remarks  by  Mr.  Mitchell  the  following 
Program  was  rendered  with  the  exception  of  the  first  three 
numbers  which  has  already  been  heard : 

PROGRAM. 

Overture by    Wkstikghouse   Orchestra 

"Goddess  of  Night"   by  T.  B.  AUcii 

Welcome A.     L.     HUMPHRKY, 

Vice    President  and   General    Manager. 

Remarks A.  G.  Mitchell, 

President,  The   Railway   Club   of   Pittsburgh. 

Selection b\    Westinghouse   Orchestra 

"Northern   Lights"   by  J.  Faure 
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I'ocal  Solo Mrs.    W'ii.ijam    Ciikistoi'iikk   Dierks 

.Icconif^aiiisf.    Miss   Fi.okkxcic  ])UR^.()^•^•I•: 
(a)      "A    r.irtliday,"    by    R.    H iintin_<^doii    U'oodnian 
(1))      '■(  )    CdiiK'    Will!    Mc    ill    the    Sumnier   Xip^ht," 

by  J'.   I 'an  dcr  Stricken 

Violin  Solo 1'.    \,.  Ckittf.ndex 

"Lc  Delui^c/"  /;v  C.  Saint  Sacns 

Slcrcoptican   I  iczcs 

(  Motion   i)ictnrcs  taken   and  ]jre])are(l  by 
W.  A.   B.  Co.    Photographic   Dept. 

The  day  of  oiitini;^  and  entertainment  was  enjoyed  and  very 
much  appreciated  by  those  present  and  after  wising  Mr. 
Humphrey  and  his  staff  officers  good  night  the  party  returned  to 
Pittsburgh  by  special  train  leaving  \\'ilmer(ling  at  9:55  P-  m. 


a^' 


Secretary. 


3'.i9 


WELFARE   BUILDING, 
Where  Meeting  Was  Held. 


C/3 

H 

c/3 

W 

o 

w 

H 
O 

o 

c/3 


HISTORICAL    NOTE. 

The  \\'estin5j^house  Air  Brake  Company  was  organized  in 
1869  and  is  the  oldest  of  the  Westinghouse  j^roup  of  industries. 
It  began  business  in  that  part  of  Pittsburgh,  formerly  known  as 
Allegheny,  with  a  very  small  force,  and  in  1890  moved  to  a 
site  fifteen  miles  east  of  Pittsburgh,  where  it  founded  the  town 
of  W'ilmerding.  The  business  has  grown  steadily  from  year  to 
year,  so  that  at  the  present  time  the  works  and  Aards  of  the 
Westinghouse  Air  P)rake  Company  occupy  about  thirty  acres, 
including  over  twenty  acres  of  floor  space. 

The  first  train  e(iuip])ed  with  air  brakes  was  the  Steuben- 
ville  Accommodation,  on  the  P.  C.  C.  &  St.  L.  Ry..  in  1869.  On 
the  trial  run  the  superiority  of  the  air  brake  over  the  hand  brake 
was  so  forcibly  demonstrated  that  it  was  not  long  until  numerous 
roads  in  various  parts  of  the  United  States  began  to  apply  it  to 
their  rolling  stock,  and  today  it  is  the  standard  brake  appliance 
on  practically  every  railroad  in  this  as  well  as  in  most  foreign 
countries.  The  air  brake,  conceived  in  the  fertile  brain  of  the 
man  whose  name  will  ever  be  linked  with  it.  has  played  a  most 
important  part  in  the  material  progress  of  the  world  and  occupies 
a  worthy  place  among  the  foremost  inventions  of  all  ages. 

PRODUCTS. 

Aid  Brakes  for  steam  locomotives. 

Air  Brakes  for  electric  cars  in  urban,  interurban.  elevated 
and  subway  service. 

Air  Brakes  for  electric  locomotives. 

Friction  Draft  Gear  for  railroad  service. 

Steam  Driven.  ^^lotor  Driven  and  Belt  Driven  Compress(~)rs, 
Governors  and  Accessories  for  industrial  service. 

Air  Storage  Reservoirs — Enameled.  Riveted,  \\'ielde(l  and 
Brazed. 

Air  Brake  Repair  and  Restandardizing  work  of  all  kinds. 

Air  Brake  Conversions  from  old  to  new  tvpes. 

ITEMS  OF  SPECIAL  INTEREST. 
Capitalization.  S14.ooo.ooo.  Capacity,  over  i.ooo  sets  of 
brake  equipment  per  day.  Largest  brake  building  plant  in  the 
world.  Total  number  of  employees.  4.500.  Monthlv  pay  roll, 
$300,000.  Shipments  of  finished  product  per  month.  200  to 
250  car  loads. 
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TESTING. 

In  the  manufacture  of  apparatus  so  important  as  the  air 
brake,  and  because  of  the  vital  service  it  is  designed  to  render, 
rigid  standards  and  accurate  workmanship  are  absolutely 
essential.  To  this  end  we  have  provided  unequaled  facilities  for 
testing  product,  and  both  Exhibition  and  Shop  Individual  Racks 
are  the  most  elaborate  and  complete  in  existence. 

STATISTICS. 

Over  2.886.000  freight  and  passenger  cars  and  78,400  loco- 
motives in  this  country  alone  have  been  equipped  with  West- 
inghouse  Brakes ;  and  Westinghouse  Friction  Draft  Gear  has 
been  applied  to  over  300.000  cars  and  6,000  locomotives. 

ADMINISTRATION. 

The  General  Office  Building  of  the  Westinghouse  Air  Brake 
Companv  is  located  in  the  center  of  the  town  of  Wilmerding, 
opposite  the  works.  The  arrangement  and  equipment  of  this 
building  is  thoroughly  modern  in  every  way.  Visitors  are 
always  welcome. 

POWER  PLANT. 

The  first  commercial  Wcstinghousc-Parsons  steam  turbines 
built  in  this  country  are  running  in  the  Power  Plant,  which  now 
consists  of  five  400-kilowatt  Turbo-Generator  Units  and  one 
2000-kilowatt  Turbo-Generator  Unit.  The  current  is  distributed 
to  about  288  induction  motors  throughout  the  works,  aggregating 
3560  H.  P.  All  line  shafting  and  power  applications  through- 
out the  shops  arc  motor  driven. 

IRON  FOUNDRY. 

One  of  the  most  interesting  and  unit|uc  departments  of  the 
works  is  the  Iron  Foundry,  where  iron  is  poured  continually,  the 
moulds  being  set  on  movable  tables  which  pass  in  front  of  the 
moulding  machines,  core  setters,  cupolas  and  cleaning  floor.  The 
daily  capacity  of  the  foundry  is  approximately  500  tons.  About 
1,000  men  are  employed  in  this  department  of  the  plant. 

The  main  foundry  is  equipped  with  four  moulding  tables, 
each  about  250  feet  long  and  moving  around  an  oval  track.  Two 
of  these  tables  move  continuously  and  are  used  for  small  cast- 
ings such  as  one  man  can  handle  readily.  The  other  two  tables 
are  for  heavv  work,  that  is  reservoirs,  brake  cylinders,  and  com- 
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pressor  cylinders,  and  move  forward  only  as  each  lot  of  moulds 
is  finished.  The  cupola  is  located  at  one  end  and  inside  of  the 
oval  track.     The  method  of  operation  is  as  follows : 

As  the  tahle  passes  the  line  of  moulding  machines  the  empty 
flasks  are  removed  and  the  moulder  places  his  moulds  on  the 
moving  platform.  When  the  moulds  reach  the  cupola,  men 
mount  the  platform  and  pour  melted  iron  from  ladles  which 
swing  from  overhead  runways — ladle,  man  and  mould  moving 
along  together.  At  the  opposite  end  of  the  oval  track  is  the 
"cleaning  floor."  or  iron  grating,  upon  which  the  now  chilled 
castings  are  dropped  as  the  platform  passes  this  point,  the  empty 
flasks  being  again  placed  upon  the  platform  ready  for  another 
set  of  moulds.  The  sand  from  the  rough  castings  falls  through 
the  iron  grating  and  is  carried  by  a  conveyor  to  a  "mixer." 
where  water  and  new  sand  are  added.  A  second  conveyor, 
passing  overhead,  carries  this  fresh  mixture  when  thoroughly 
cooled  to  the  moulding  machines  which  are  operated  by  hydraulic 
pressure. 

BRASS   FOUNDRY. 

The  Brass  Foundry  is  connected  with  and  located  at  the 
back  of  the  Iron  Foundry.  The  metal  is  melted  in  one  looo- 
pound  and  eight  650-pound  Schwartz  furnaces. 

Every  casting  of  iron  or  brass  is  finished  in  the  Machine 
Shops  adjoining  the  foundries. 

INDUSTRIAL  RAILWAY. 

An  industrial  railway  comprising  about  6.000  feet  of  track 
connects  the  various  buildings  and  yards.  The  motive  powder 
for  this  system  is  supplied  by  Milwaukee  Gasoline  Motor  Driven 
Locomotives.  Steam  railway  connections  are  also  made  with 
the  Pennsylvania  Railroad  and  the  Westinghouse  Inter-Works 
Railway. 

FACTS  ABOUT  THE   AIR  BRAKE. 

The  function  of  the  air  brake  is  two-fold — first,  to  stop 
the  train  in  the  shortest  possible  distance  when  necessary ;  and. 
secondly,  to  enable  short,  smooth  and  accurate  stops  in  regular 
operation. 

Considering  the   investment,  no  part  of  the  railway  equip- 
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ment  will  give  greater  material  returns  than  the  air  brake  wheix 
properly  installed,  operated  and  maintained. 

The  air  brake  makes  possible  the  hauling  of  heavier  cars 
and  longer  trains — in  fact,  makes  the  heavy — high-tonnage — 
capacity  freight  train  a  possibility. 

The  air  brake  makes  possible  faster  and  more  frequent 
passenger  service — as  much  or  more  than  powerful  locomotives 
or  a  good  road-bed — because  train  control  is  just  as  vital  as 
tractive  power. 

The  air  brakes  are  much  more  powerful  than  the  locomotive 
that  pulls  the  train.  A  heavy  passenger  locomotive  requires  lo 
minutes  in  time  and  perhaps  6  miles  in  distance  to  develop 
energy  that  the  train  brakes  will  dissipate  in  20  seconds  and 
within  a  distance  of  from  i.ooo  to  1.200  feet. 

The  following  comparison  shows  conditions  affecting  train 
control  in  the  early  days  of  the  air  brake  and  what  is  involved 
today  in  meeting  the  wonderful  changes  that  have  taken  place  in 
maximum  weights  of  locomotives  and  cars,  train  speeds,  train 
frequencies,  etc.,  changes  which  were  made  possible  and  prac- 
ticable largely  by  the  air  brake : 

In    1869.  I"   191 1- 

A\'eight  of  locomotives  on  drivers  50,000  lbs.  550.000  lbs. 

Total  weight  of  locomotives 90,000  lbs.  616,000  lbs. 

Light  w^eight  of   freight  cars....  9,000  lbs.  52,000  lbs. 

Carrying  capacity  of   freight  cars  14,000  lbs.  150,000  lbs. 

Number  of  cars   in   freight  trains  15  130 

Length   of    freight   trains 450  feet  4-550  feet 

Carrying  capacity  of  freight  trains  300  tons  6,000  tons 

Weight  of  passenger  cars 20,000  lbs.  175.000  lbs. 

Schedule  speeds  of  passenger  trains  30  m.  p.  h.  60  m.  p.  h 
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^'^^89l'*"^°  EDWARD  KERR.  President 


[VI 


Drau  aod  Bronze  (astin^s  of  tveri  Description. 

[n;ine  km  d  ii\  Journal  Dejirin;^  a  ^pedaltf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Rod  Brasses. 
High  Grade  Babbitt  Metals.       Daily  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PENN  COUPLER 

Our  laiest  development  of  the  M.  C.  B. 
Coupler,  a  modificalion  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER. 

Send  for  blueprints  and  prices. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  ^  TORLEY  CO.. 

PITTSBURGH,    PA. 


PINTSCH  ^  SAFETY 

MANTLE   LIGHT  I  I  ELECTRIC  LIGHT 

The  system  that  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  {  j  sures  constant  lamp  volt- 
been  applied ^w         age  and  long  lamp  life   . 

Ilie  Safety  (ar  llealinf  i  li^blin^  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  O  Danfnr  Cf      Nqiu  Yflrlf 

St.  Louis,  San  Francisco,  Montreal  ^  MCUIUI   aL;  llCll   lUlK 


This  Space  For  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES.— CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

rSR^KE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCOTT"  CAR  LAJ)DERS 
THE    DAMASCUS    »^  RAKE    BEAM    CO. 

CLEVELAND,   O. 


This  Space  Tor  Sale 


THE  CANIOIf 


VALVELESS 
HAMMERS 


Represent  the  highest  type  of  per- 
fection in  utility,  adaptability  and 
simplicity. 

They  are   the   most  durable,  reliable,  practical  and  econom- 
ical. ■  Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

305  Seventh  Ave.  Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 


f  General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA 

i CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  oF  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50.000  Cars  per  Annum     Snil 


THE 
BUTLER 

FRICTION 
GEAR. 

Piper  Patent! 


POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 


DRAWBAR  AnACHMENTS 


RELIABLE 

TANDEM 
SPRING    GEARS. 

6^x8,  or  8x8  Springs 

Perfect  Spring  Protection. 

No  Strain  on  Yoke  Rivets 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  AHAGHMENT  COMPANY 


Send    ron   Cataloo 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRi^.FT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 
—BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  'M'fP.fFli^  RAILROAD  SUPPLIES 


All    Grades   of  Asbestos   and   Magnesia  Pipe   Covering 

Pipe  Coverings  J-M  Leak-Xo  Metallic  J-M  Kearsarge  Packing 

.l-Sf  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

T-M  Asbestos  Roofing  Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

J-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

Locomotive  Lagging  High  Pressure  Packings  Vulcabeston   Rope   Packing 

Smoke  Jacks  J-M  Permanite  Packing  Canadax  Wick  Packing 

Asbestos   Wood  J-M  Underground  Conduit 
Write   for   Catalog  No.    252 

H.  W.  JOHNS- MANVILLE  CO. 

NEW    YORK    AND    EVERY    LARGE   CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 
Wheel  Centers,  and  Miscellaneous  | 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.Inc 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


KX 


F'reigHt  and   F*assenger 


Of  E\/ery  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


SUYDAM'S  Protective  PAINTS 

fof  f[ei?lit  {.m  ^ 


MANUFACTURED   BY- 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST    AND  BUTLER  STS., 

BELL     PHONC.   S«3   FI8K.  PITTSBURGH,     PA 


This  Space  For  Sale. 


.5^S    1% 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous  Locomotive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh,  Pa. 

Works:  Glassport,  Pa. 


BRADY  BRASS  CO. 


MANUFACTUREHa    OF 


CYPRUS  BRONZE   FOR   LOCOMOTIVE   and    CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

eeneral  Offica  and  Works,  170-182  Fourteenth  St.  and  169-175  Fifteeath  St.,  Jersey  City,  N.  4. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER    LOCOiVlOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  wptter 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


Q  &  G  BOflZANO  RAIL  JOINTS 
Q  U  BONZmiO  ROLLED  STEEL  STEP  JOINT!; 

"W         AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bide..     TUC   f)    0    P   PnilDlUU       Peoples  Gas  Bldg., 


New  York 


;*  N.'1:  THE  II H 


}  Chicago,   Ills. 


FOK   sat^e: 


FREIGHT  CAR  FORGINQS 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


990 

Old  Colony 

Buiiding 

CHICAGO 


■ji5:xJ1>» 


84 

William 

Street 

NEW  YORK 


CSTABLISHEO      <8&4 


SIPE'S   JAPAN   OIL 


'•STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  D8K   BY  ALL  THK  LEADING  RAILROADS  IN   THE   UNITED  STATES 
MANUFACTURED     ONLY    BY- 


CHICAGO.  ILL  JAMES  B.  SIPE  &  CO.  Pittsburgh,  Pi 


I 

TORCHES 

l/jGE 

¥ 

Gem  Torches  Save  You  Money 

Exhaustive   tests   by  largest  railway 
systems     have     proven     that.     Gem 
Brazed  Seam  Torches  do  save  money. 
Let  tis  prove  it.    Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.  PA. 

rills  space  For  Sale 


The  Inspections  and  Tests 
of  "NATIONAL"  Pipe 

41  The  average  consumtr  o:  pipe  as>unie>  a*  a  matter  ut  course  tliat  the  pipe  he  buys 
is  tested  above  the  requirements  of  service  for  which  it  is  bought,  but  he  does  not 
very  frequently  inquire  particularly  into  the  manner  in  which  the  maoufacturer  con- 
ducts these  tests.  "That  is  the  manufacturer's  business,"  says  the  conffliner. 
C  Yes;  the  method  of  testing  IS  the  manufacturer's  business,  but  is  it  a  matter  of 
any  less  importance  to  the  consumer?  We  believe  it  to  be  of  equal  concern  to  both, 
and  will  therefore  endeavor  to  explain  how,  why  and  to  what  extent  "XATIOXAL" 
Pipe  is  tested.  < 

C  From  the  time  crude  ore  is  put  into  the  blast  furnace  until  '"XATIOX.XL"  Pipe 
is  ready  for  the  hydraulic  test,  the  results  of  each  successive  process  on  the  material 
are  carefully  inspected,  and  as  a  consequence  at  the  final  hydraulic  test  the  failures 
are  remarkably  few. 

C  Every  piece  of  "XATIOXAL"  Pipe  is  inspected  for  surface  defects  and  must 
stand  an  internal  hydrostatic  pressure  test  without  leaking.  Hydraulic  testing  ma- 
chines are  located  at  convenient  places  throughout  the  mill,  and  are  so  arranged 
that  the  pipe  can  be  adjusted  between  two  water-tight  heads  connecting  with  the 
hydraulic  line.  The  test  pressure  varies  from  450  to  3(NX(  pounds,  according  to  the 
size   and    kind  of  pipe. 

C  "X.\TIOX.\L"  Pipe  must  be  reasonably  straight  and  free  from  blisters,  cracks 
or  other  injurious  defects  ;  it  must  not  vary  more  than  one  per  cent  either  way  from 
being  perfectly  round  or  true  to  standard  outside  diameter,  except  on  the  small 
sizes,  where  a  variation  of  1-64  of  an  inch  is  allowed ;  it  must  not  vary  more  than 
five  per  cent  either  way   from   standard   weight. 

C  '"XATIOXAL"  Pipe  is  given  inspections  and  tests  to  cover  all  these  contin- 
gencies. In  addition,  in  order  to  keep  a  check  on  the  manufacturing  processes,  an 
occasional  test  piece,  cut  lengthwHse  from  the  pipe  and  filed  smooth  on  the  edges, 
must  bend  through  180  degrees,  with  an  inner  diameter  at  the  bend  equal  to  the 
thickness    of    the    material. 

C  Special  tests  for  tubular  goods  intended  for  particular  purposes  are  also  made. 
These  tests  vaiTr  with  the  ultimate   use  of   the   product. 

_C  '"XATIOX-AL"  Pipe  is  not  merely  tested,  but  is  tested  with  an  intelligence  that 
is  only  to  be  obtained  after  the  years  given  by  this  Company  to  practical  research, 
experiment  and  work  to    secure  certain  results   from   specific  tests. 


ASK  FOR  A  COPY  OF  N.  T.  C.  BULLETIN  NO.  12 


C  To  rth'l:'.\-  ider.tifv 
♦iXATIOXAL'  material, 
3ihd  as  protection  to  man- 
ufacturer and  consumer 
alike,  the  practice  of  Xa- 
tional  Tube  Company  is 
to  roll  in  raised  letters 
of  good  size  on  each  few- 
feet  of  every  length  of 
welded  pipe  the  name 
"XATIOXAL"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feasible  : 
on  these  smaller  butt- 
weld  sizes  the  name 
"X'ATIOXAL"  appears 
on  the  metal  tag  attached 
to   each   bundle    c'  pipe). 


MARKING 


NATION. 


Name   rolled  in   raised 

letters    on    National 

Tube  Co.  pipe. 


C  \\  --e;:  writing  specifi- 
cations or  ordering  tubu- 
lar goods  alwavs  specif v 
•XATIOXAL"'  Pipe,  and 
identify  as  indicated. 
C  In  addition,  all  sizes 
of  -XATIOXAL"  weld- 
ed pipe  below  four  or  live 
inches  are  subjected  to  a 
roll-  knobbling  process 
known  as  Spellerizing  to 
lessen  the  tendency  to  cor- 
rosion, especially  in  the 
form  of  pitting.  This  Spel- 
lerizing process  is  pecu- 
liar to  "X.ATIOX.AL" 
pipe,  to  which  process 
Xational  Tube  Company 
has    exclusive    rights. 


NATIONAL  TUBE  COMPANY 

GENERAL  SALES  OFFICES.  FRICK  BLDG..  PITTSBURGH.  PA. 

DISTRICT  SALES  OFFICES:     ATLANTA     BOSTOK     CHICAGO     DENVER     KANSAS  CIH     NEW  ORLEANS 
NEW  YORK      PHILADELPHIA     PITTSBUftGH      ST.  LOUIS      ST.  PAUL      SALT  LAXE  CITY 


PACIFIC  COAST  REPRESENTATIVES- 
U.  S.    STEEL    PROiDUCTS    CO. 


LOS    AN8ELES 
SAN  FRANCISCO 


PORTLAND 
SEATTLE 


EXPORT  REPRESENT ATIVES-^U.  S.  STEEL  PRODUCTS  CO.,  NEW  YORK  CiTY. 


THE 
GOULD   *<SIMPLEX"   SYSTEM 

OF 

ELECTRIC  LIGHT 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL  CLASSES 
OF  WORK. 


CORLISS   VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC SCREW  FEED 


SENT   ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES    IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW  YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

■^t  PARK.     BUILUkllNC^  t^- 
LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Md^chinists'  Tools  and  Supplies.  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  ^'MfeL  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAU' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  PITTSBURGH,    PA. 

o  n  r'l       1      J      <-k  New  York  Office: 

Sayre.    Pa.  Cleveland,    O.  ggg    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.    Office: 

506    FRANKLIN    BANK    BLDG. 


Jimntion,  master  Car  Buiiders! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  slio« 
provide  for  the  use  of  the  steel  ^(/^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /lh\  maintenance,  brake  heads  and 
freight  equipment.  •"•        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  i. 

Shoe.  Chicago,  III. 

lA/RITE     F'OR    S/\/V\F»LE    OF 

Stabrite  Front  £nd  Paint 

Chas.  R,  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  ,   rfclFIQVII   I   IT      I^V 

BRIDGE  PAINTS.  A-/V/ V  lO  V  IL  IvlL  ,   1\  I 


I  Nathan  Manufacturing  Co.  j 

I  85  -  93  Liberty  Street,  New  York.  \ 

I  1612  Old  Colony  Building,  Chicago.  > 

\  Monitor,  Simplex  and  Nathan  Injectors  \ 
i  for  Locomotives 

X  AND  •-. 

.  T  t 

\  Sight-Feed  Lubricators. 

\  All  Specially  arranged  for  High=Pressure  Engines.  S 

\    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGlfiES.    \ 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  .; 

i  Oil  Cups,  Etc.  :' 

)  SOLE  AGENCr     FOR  THE 3 

>   Coale    Muffler    O    Safety    Valve    Co.,   Inc.   < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES:   HENRYjW.  OLIVERIBLDG  ,  PITTSBURGH,   PA. 

LOCOMOTIVE  BL0W4)FF 

DOES  SATISFACTORY  "WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   asking.     £10^00 

HoBiesteal  Valve  Mf|.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Efiuipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 
CROSBY  STEAM  ENGINE  INDICATOR, 

witii  Sargent's  Eleetrieal  Attachment  for  tak- 
ing auv  number  of  diagrams  simultaneously- 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicasto  and  London,  England. 
Send  for  Catalogue  and  Prices, 


r 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTF REO 
THE  loEAL  PAINT  OIL 


B.  C. 
SPIRITS 


^ 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA 


JJ 


SAFETY  FIRST  IN  RIVETING 

Is   possible    with   the    BOYER  HA^niER  ^Yhe^  fitted  with  M. 
S.    Tool    Holder   or    Piston    Retaining  Wall. 


With  the  SAFETY  you  %ei  the 
POWER 
SPEED 
DURABILITY 

That    have     characterized     the   BOYER     HAMMER     since     it 
first  proved   that   pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  6flR  HEflTIIHG  &  LIGHTING  GO. 


MANUFACTURERS  OF 

ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiiiE  Apparatfls  for  Railway  Cars 


Improved    Bystero.    of    Acetylene    Car    Lighting, 

giving  entire  satisfacdon  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car  Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  vireather  conditions. 

LARGEST   MANUFACTURERS   IN   THE  WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres.  C.  M.  Hewitt,  Vice  Pres. 

MAGNUS    METAL 

MEETS  ALL  KIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   cnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BF^OADWAY,    NEW  YORK. 


AIR  BRAKE  GRAPHITE- 
GRAPHITE  PIPE  JOINT  COMPOUND 
SILICA-GRAPHITE  PAINT— 


Three  Dixon  Products  recognized  as  R.  l{.  jtandards. 

LITERATURE  AND  SAMPLES  SENT  ON  REQUEST. 

MANLFACTURED  ONLY  BY 

Joseph  Dixon  Crucible  Company 

ESTABLISHED    1827  JERSEY  CITY,    N.  J, 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

PREVENTS  drooping  of  Coupler  head  by 

supporting  it  forward  of  mouth  of  pocket. 

Write  for  Circular  No.  61 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo,  Sharon,  Melrose  Park. 


\  Westinghouse  ' 


OVER  TWO  MILLION 

Freight  Cars  in  Revenue  Producing  Service  in  tlie  United  States. 

Practically  all  freight  cars  are  now  equipped  with  air  brakes.  In 
course  of  traffic  these  cars  are  interchanged  and  distributed  to  all  parts  of 
the    country — North,    South,    East   and   West. 

The  ordinary  wear  and  tear  of  operation  necessitates  repairs,  more  or 
less  frequent,  to  some  part  of  the  car  equipment.  Xo  part  of  the  equipment 
is  so  important  as  the  air  brake;  it  controls  the  movement  of  the  car.  More- 
over, every  car  brake  cut  out  reduces  the  factor  of  safety  with  which  the 
train  can  be  operated. 

While  cars  are  at  home,  air  brake  repair  parts  are  quickly  available, 
but  if  in  foreign  territory,  and  the  equipment  is  non-stanrlard,  the  needed  re- 
pair parts  may  not  be  in  stock.  This  means  holding  the  car  out  o;  service, 
and  a   consequent   loss   in   revenue. 

The  economy  o'  having  a  universally  standard  air  brake  with  imiversal 
standard   repair   parts,   is  ai>parent.      Think   it   over. 

Wcsting'l-cpu>L-    .\ir    I'.rakcs   arc    pracJcally    Univei^al    Standarils. 

WESTINGHOUSE  AIR  BRAKE  CO..  PITTSBURGH.  PA. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFIC  TYPE  FREIGHT  LOCOMOTIVES 


Total   weight   of  engine,  286,000   pounds;   cylin- 
ders 25x28  inches:  tractive  power  43,100  pounds 

Pacific  type  freight  locomotives  on  Delaware,  Lackawanna  & 
Western  are  handling  1,385  tons  and  burning  13,850  pounds  of 
coal  per  trip.  Moguls  in  the  same  service  handle  only  1,050 
tons  and  burn   14,395  pounds  of  coal  per  trip. 

This  is  an  increase  in  tonnage  of  36.6  per  cent,  and  a  de- 
crease in  coal  of  3.7  per  cent,  in  favor  of  the  Pacifies. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


The  Franklin  Mfg.  Co. 

C.  J.  S.  MILLER.  President, 
MANUFACTURERS  OF 

"CORRU&ATED  ASBESTOS  ROOFING  AND  SHEATHINd" 


No  Paint 
Fireproof 


No  Rust 
Everlasting 


Asbestos  Lumber  Smoke  Jacks  for  Railway  Roundhouses 

Asbestos  "Century"  Sheathing  and  Shingles. 

Wool  Packing  Waste  and  Cotton  Waste  for  Wiping. 

ASBESTOS  RAILWAY  SUPPLIES.  ASBESTOS  CAR  LINING. 

Train  Pipe  Coverings.     Papers,  Packings,  Etc. 
Perfection  Journal  Box  Packing  (Patented) 

85%  Magnesia  Boiler  Lagging, 

FRANKLIN.    PA. 


NILES  RAILWAY  TOOLS 


Electric 

Traveling 

CRANES 

and 

HOISTS 

STEAM 
HAMMERS 


* 


Hydraulic 
Machinery 

No.  3  Double  Axle  Lathe  using  high-Power  Steel  Tools. 

NILES-BEMENT-POND  CO. 


Trinity   Building 
111   Broadway,   New  York 


pittsburgh,  pa. 

Frick  Building 


This  Space  For  Sale 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


This  Space  Tor  Sale 


FLB^^ 


OLT 


MAR.    1    1^04^^    753329 
FEB.    20  f190d^^.   813120 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HlQtiest  Grade  Muttler  and 
Open  Fop  Safetu  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRE\GTn  AND  WEARING  QLALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES   MODERATE 


Manufactured    Only    By 


RESULTS    GREAT 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    works: 

a83  DORCHESTER  AVENUE 
SO.   BOSTON.    MASS. 


Galena = Signal   Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Eng>ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa>.y  Lubrication  &.  Specialty. 


Please  write  to  home  of fice  for  CHARLES   MILLER, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITT5BURaH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME  Page 

American   P.rake   Shoe  &   Foundry 

Co iii 

American  Locomotive  Company..       vni 

Ashton   Valve    Co xi 

Baldwin   Locomotive    Works x 

Ball   Chemical    Co v 

Brady   Brass   Co Front  Cover 

But'.er  Drawbar  Attachment  Co.. .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co. . .  v 

Damascus  Brake  Beam  Co xvii 

Dieter  Xut   Co Front  Cover 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Franklin  Manufacturing  Co viii 

Galena-Signal  Oil  Co xii 

Gem    Manufacturing    Co. .  .Front  Cover 

Gold  Car  Heating  &  Lighting  Co..  vi 

Gould  Coupler  Co ii 

Homestead  Va'i ve  Mfg.  Co :v 

Hunt-Spiller  Mfg.  Co xi 

H.    \V.   Johns-Manville   Co six 

Independent   Pneumatic   Tool    Co. .      ii 

Lawrenceville    Bronze    Co xv 

Locomotive  Superheater 

Company Front  Cover 


NA.ME 

Long,    Chas.    R.,   Jr.,    Co 

Magnus    Metal    Company 

Manning,  Maxwell  &  Moore.  .  .  . 
McConway  &  Torley  Company.. 

Nathan  Manufacturing  Co 

National  Car  Wheel  Co 

National  Malleable  Castings  Co. 

National  "Jube  Co 

Niles-Bement  Pond  Co 

Pittsburgh  Coal  Co   

Pittsburgh  Pneumatic  Co 


Page 


Pittsburgh    Steel    Foundry 

Company     Back 

Pressed  Steel  Car  Co 

O.    &   C.    Co Front 

Railway  Steel  Spring  Co 

Safety  Car  Heating  &  Lighting  Co. 

Sipe,  James   B.  &  Co Front 

Standard  Coupler  Co 

Standard   Heat   &    Ventilation 
Company,   Inc 


Standard  Steel  Car  Co 

Steel   Car  Forge  Co Front 

Suydam,    M.    B.    Co Back 

L'nion  Spring  &  Mfg.  Co 

Union  Steel  Casting  Co 

Westinghouse  Air  Brake  Co 

Westinghouse  Electric  &  Mfg.  Co. 
Westinghouse  Machine  Co 
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Cover 

XX 
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xviii 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  All  StccI  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL   OFFICE: 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 
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No.  ^. 

OFFICERS  FOR  1912—1913 

President 

A.  G.    MITCHELL, 

Supt.   Monon.  Div.,   P.   R.  R., 

S.   S.,   Pittsburgh,   Pa. 

First  Vice    President  Second    Vice    President 

F.   M.   McXULTY,  E.  J.   SEARLES 

Supt.  ^[.  P.  &  R.  S.,  Mon.  Con.  R.  R.  Pittsburgh,    Pa. 

Pittsburgh,  Pa. 

Secretary. 

J.    B.   ANDERSON, 

Chief  Clerk,  Supt.  M.  P.,  P.  R.  R., 

Pittsburgh,  Pa. 

Treasurer 

F.    H.    STARK, 

Supt.  Montour  R.  R., 

Coraopolis,  Pa. 

Executive   Committee 

L.  H.  TURNER,  D.   J.   REDDING, 

Supt.  M.  P.,  P.   &  L.  E.  R.  R.,  Asst.  Supt.  M.   P.,  P.   &  L.  E.  R.   R... 

Pittsburgh,  Pa.  McKees  Rocks,  Pa. 

F.   R.    McFeatters, 

Supt.   Union  R.  R., 

Port  Perry,  Pa. 

Finance   Committee 

D    C.  NOBLE,  STEPHEN   C.    MASON, 

Fres.   Pgh.    Spring  &  Steel  Co.,  Secy.  The  McConway  &  Torley  Co., 

Pittsburgh,   Pa.  Pittsburgh,  Pa. 

E.  K.  CONNEELY, 

Purchasing  Agent,   P.   &  L.   E.  R.  R., 

Pittsburgh,    Pa. 

Membership  Committee 
IX   M.   HOWE,  A.  W.  CROUCH, 

Mgr.  .Jos,  Dixon  Crne  ble  Co..  Vice    Pres.    Dearborn    Chemical    Co., 

Pittsburgh,   Pa.  Toronto,    Canada. 

CHAS.   A.    LINDSTROM,  H.   H.   MAXFIELD, 

Asst    to    Presii^.ent,   Pressed   Steel    Car   Co.,  Master  Mechanic,  P.   R.   R. 

Pittsburgh,  Pa.  Pittsburgh,  Pa. 

A.   STUCKI, 
Engineer, 
Pittsburgh,    Pa. 

Past  Presidents 

T    H    McCONNELL October,  1901,  to  October,  1903. 

L    H.  TURNER November,  190.3,  to  October,  1905^ 

F    H*  STARK November,  1905,  to  October,  1907. 

•  H    W    WATTS November,  1907,  to  April,  l908. 

d'  J    REDDING November,  1908,  to  October,  1910. 

F.  R.   McFEATTERS November,  1910,  to  October,  1912. 

•  Deceased.  


Meetings   held  fourth  Friday  of  each  month,  except  June,  July  and  August, 


PROCEEDINGS  OF  MEETING, 

OCTOBER  24th,  1913. 

The  regular  monthly  meeting  was  called  to  order  by  the 
President,  Mr.  A.  G.  Mitchell  at  the  ^^lonongahela  House, 
Pittsbw-gh,  Pa.,  at  8  o'clock  P.  ^I. 

The  following  gentlemen  registered: 


MEMBERS. 


Adams,  Lewis 
Albree,  C.  B. 
Alleman,   C.    W. 
Amsbary,  D.  H. 
Anderson,  A.  J\I. 
Anderson,  D.  W. 
Anderson,  J.  B. 
Antes,  Edwin  L. 
Babcock,  F.  H.  ' 
Backoski,  J.  G. 
Bailey.  R.   E.  L. 
Baldwin,   G.   C. 
Balsley,  \\m. 
Barnev,  Harry  E. 
Earth,'  J.  W. ' 
Battinhouse,  J. 
Bealor,  B.  G. 
Beebe.  Ira  L. 
Beltz.  J.  D. 
Berghane.  A.  L. 
Bernard,  R.  Y. 
Blackall  R.  H. 
Bond,  W.  W. 
Bover,  Chas.  E. 
Bo'vle,  H.  E. 
Brewer,  W.  A. 
Brown,   J-  Ered. 
Brown.  John  T.  Jr- 
Brownscombe,  G.  J. 
Buckbee.  W.  A. 
Bugle,  Geo. 
Burrv.  A".  T- 
Byron.  A.  W. 
Chittenden,  A.  D. 
Clark,  C.  C. 
Clifford,  M.  J. 
Cline,  W.  A. 


Coates,  H.  T.  Jr. 
Code,  J.  G. 
Conner,  W.  P. 
Conway,  J.  D. 
Cooper,  F.  E. 
Cooper,  Wm.  M. 
Cotton,  A.  C. 
Coulter.  A.  F. 
Cover,  N.  Cliffe 
Craig,  E.  ^I. 
Crenner,   J.  A. 
Dalton,  C.  R. 
Deane,  Robt. 
Deneke,  W.  E. 
Dobson,  O.  C. 
Dorr,  C.  O. 
Drake,  Thos.  E. 
Drake,  W.  C. 
Duggan,  E.   T- 
Dunievv,  T-  H. 
Easter.  D.  M. 
Edwards.  G.  H. 
Felton.  F.  T. 
Flaherty,  P.  J. 
Forsythe,  Geo.  B. 
Freshwater,  F.  H. 
George,  M.  E. 
Geddes.  Jas.   R. 
Gies,  Geo.  E. 
Gillespie.  W.  J. 
Glass,  H.  M. 
Goetz,  H.  L. 
Gowdv,   H.  K. 
Green,  H.  W. 
Grewe.  H.  F. 
Gross,  C.  H. 
Guar,  T.  W. 
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1  lackcnburg',  J.  11. 
Hair,   li.   J. 
ilaniniond,  Jl.  S. 
Jiardinan,  li.  J. 
1  lamer,  A.  J. 
llavs.  M.  D. 
lien-old,  A.  K. 
lliggins,   11,.   L. 
Hottman,  C.  T. 
Howe,  D.  AI. 
Howe,  Harrv 
Huff,   Geo.   F.   Jr. 
Hughes,  J.  E. 
Hurley,  Theo. 
Hyndman,  F.  T. 
Haynes,  J.  E. 
James,  J.  H. 
James,   Robt.   E. 
Jefferson,  E.  Z. 
Kelly,  H.  B. 
Kensinger,  E.  A. 
Keptner,  J.  B. 
Kessler,  H. 
Kinter,   D.   H. 
Kinch,  L.  E. 
Kleine,   R.   L. 
Knickerbocker,  A.   C. 
Knight,  E.  A. 
Koch,  H.  J. 
Koch,  Felix 
Krebs,   G.  W. 
Lakin.  J.  H. 
Lansberry,  W.  B. 
Laughlin,  C.  W. 
Laufjhlin,  E.  T- 
Layiin.  M.  H. 
Leslie,   S.   I. 
Eewis.  A.  J. 
Lewis,  Thos.  L. 
Livingston.  B.  F. 
Low.  J.  R. 
INIacOuown,  H.  C. 
]\Iacfarlane,  W.  E. 
Mackert.  A.  A. 
IVIartin.  T.   T. 
Maxfiekl,  H.  H. 
Mirkllesworth.  G.  E. 
Miller,  Chas.  R. 
Millar,  C.  W. 


Miller,  F.  L. 
.\litchell,   A.   G. 
Alurphy,  W.J.    . 
Alc.vDee,    W.    S. 
Ale  Alpine,  J.  H. 
McCauley,   V\  m.     ^ 
McConnell,  P.  L. 
McCoUum,  Geo.  C. 
IMcIntvre,  G.  L. 
McCullv,  John 
McCun'ly,  C.  E. 
AlcFeatt'ers,  F.  R. 
AlcFarland,  H.   L. 
McGrorv,  Percy 
McKeen,  J.  W. 
AlcXaight,  A.  H. 
McXulty.  F.  AT. 
AIcA  icar,  G.  E. 
Neal,  J.  T. 
Oates,   Geo.   M. 
Orbin,  Geo.   N. 
Orchard,  Chas. 
Orner,  M.  T.  S. 
Overly,  C.  F. 
Partridge,  F.   G. 
Parke,  F.   H. 
Perry,  W.  E. 
Pfeil,  John 
Porter,  H.  V. 
Postlethwaite,   C.  E. 
Pratt,  L  D. 
Proven,   John 
Pulliam.  b.  S. 
Purdv.  W.  F. 
Pvle.'  P.  S. 
Rabold.  \V.  E. 
Raser.  Geo.  B. 
Ream,  A.  H. 
Rilev,  T.  T. 
Redding.  D.  J. 
Rea,  C.  S 
Revmer,  C.  H. 
Robbins,  F.   S. 
Ross,  C.  B. 
Root,  E.  E. 
Runser.   K.  W. 
Rvan,   Wm.   F. 
XSarsfent,  L.  L. 
Schauer,   A.    J. 
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Scheck,  H.  G. 
Schomberg,   W.  T. 
Shallenberger,  C.  M. 
Shourek,  'i .  L. 
Shook,  A.  A. 
Shook,  H.  J. 
Shook,  S.  D. 
Shuck,  Wm.  C. 
Shremp,  J.  A. 
Sigafoos,  Gus. 
Smith,    John    B. 
Smith,  :\I.  A.    . 
Snyder,  J.  W.^ 
Stevens.  C.   W. 
Stoddart,  W.  G. 
Stucki,  A. 
Suckfield,  G.  A. 
SulHvan.  W.  H. 
Summers.  J.  M. 
Swartz.  H.  E. 
Swope,  B.  M. 

Woodside, 


Tamkins,  B.  L. 
Tavlor,  F.  C. 
Taylor,  H.  G. 
Thomas,  J.  H. 
Thomas,  E. 
Thurlby,  A.  R. 
Toomey,  J.  J. 
Trappe,  W.  C. 
Tucker,  J.  L. 
Turner,  W.  V. 
\'oigt,  A.   J. 
Walter,  W.  A. 
Walther,  G.  C. 
Ward,  R.  H. 
\\'escoe,  F.  B. 
White.  F.  L. 
\\'illiams  W.  W. 
Wittig,  Wm. 
Wolfe.  L.  L. 
Wood.  Ralph  C. 
Wood,  V.  V. 
S.  P. 


VISITORS. 


Allen,  E.  K. 
Bane,  W.  M. 
Booker,  G. 
Brand.  Theo. 
Brinker,  C.  AI. 
Bullock,  T.  E. 
Burket.  H.  O. 
Butler.  W.  J. 
Cain.  Theo. 
Cameron.  S. 
Canfield.  L.  T. 
Cole.  O.  O. 
Courtney.  H. 
Cullen.  t-  C. 
Dalzell.  John  T. 
Dette.  R.  E. 
Donovan.  P.  H. 
Dorr.  H.  C. 
Dougherty.  John 
Early.  John  X. 
Ehman.  A.  J. 
Elder.  Thos.  W.  Jr. 
Ewing,  W.  G. 


Farrel,  H.  L. 
Ferguson,  O.  G. 
Fogle.  Emmett 
Gibson.  William 
Gilg.  H.  F. 
Gilsdorf.  D. 
Gofte.  Wm.   F. 
Gormley,  J.   A. 
Grafinger.  Jos. 
Gray.   John  Jr. 
Hahn.  Harrv  H. 
Harshman,  R.  M. 
Hathaway.  J.  W. 
Hazen.  J.  C. 
Herbick.  Nicholas 
Hickman,  C.  P. 
Hink,  Geo.  L. 
Humes,  H.  L. 
Hunter.  D.   C. 
Irwin,  E.  W. 
Jacobs.  David 
Jefferson,  H.  F. 
Johnston,  W.  K. 
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Kalig,  W.  P. 
Skarry,  John 
Keyser,  R.  H. 
Kleine,  A.  Albert 
KoU.  Jacob  F. 
Kofphar,  Alilton 
Kulonsck,  v. 
Laughlin,  Jas. 
Laughner,  C.  L. 
Lee,  S.  M. 
Lindner,  W.  C. 
Logsdon,  J.  T. 
Lowther,  Geo. 
Love,  J.  A. 
Lutes,  W.  P. 

Maconbray,  R.  J. 

Meehan,  P.  J. 

Miles.  C.  B. 

Miller,  J.  H.  Jr. 

Mills,  C.   C. 

Mock,  R.  H. 

Morris,  W.  R. 

Musgrave,  Geo.  H. 

Myers,  C.  A. 

McCredie,  Jas. 

McCollum,  Wm.  H. 

McKinstry,  C.  H. 

Nelan,  E.  J. 

Orbin,  J.  N. 

O'Brien,  Thos.  J. 

Oswald.  T.  N. 

Parry,  R.  H. 

Patterson,  S.  E. 

Penn,  Wm. 


Perry,  S.  F. 
Radclift,  J.  R. 
Rebstock,  J.  B. 
Rossiter,  A.  L. 
Rath,  Phillip  J. 
Schweitzer,  A.  C. 
Sergcnt,  Chas.  F, 
Seller,  E.  J. 
Shook,  Jacob 
Sitterly,  W.  H. 
Small,  B.  R. 
Smith,  E.  M. 

Smoot,  W.  D. 

Sneary,  L.  A. 

Stephanv,  F.  J, 

Stoehr,  P.  A. 

Stone,  Dr.  P.  R. 

Streib,  J.  F. 

Summers,  J.  R. 

Tate,  J.  B. 

Tracy,  J.  B.  A. 

Trust,  C.  W. 

Ulmer,  E.  F. 

Waggoner,  R.  E. 

Wardale,  N.  H. 

Wardlev,  Jas. 

Wassell,  H.  B. 

Watson,  G.  H. 

Westervelt,  H.  C. 

Wilson,  H.   H. 

Witherspoon.  J.  N. 

WilHamson,  J.  A. 

Wright,  J.  B. 

Yawman,  C.  A. 


PRESIDENT  MITCHELL :  Gentlemen,  It  is  very  gratify- 
ing to  see  so  many  here  tonight.  We  hope  that  everybody  will 
go  away  feeling  that  they  have  had  a  very  pleasant  evening. 

The  roll  call  will  be  dispensed  with,  as  we  have  a  record 
of  the  attendance  on  the  registry  cards. 

The  reading  of  the  minutes  will  be  dispensed  with,  as  the 
proceedings  of  the  last  meeting  are  in  print  and  will  be  in  your 
hands  by  tomorrow  morning. 

The  Secretary  will  read  the  list  of  applications  for  member- 
ship. 
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SECRETARY  ANDERSOX :        I     have     the      following 
applications  for  membership,  which  are  in  proper  form  : 

Anwyll,  Arthur  R..  Estimator,  Pressed  Steel  Car  Co.,  Kenmore 
Apartment,  Avalon,  Pa.  Recommended  by  Harry 
Howe. 

Arnold,  R.  R..  General  Foreman.  Pressed  Steel  Car  Co..  Benton 
Ave.,  Pittsburgh.  Pa.     Recommended  by  Harry  Howe. 

Baker.  Emmctt  C,  Clerk,  L'nion  R.  R..  7,2^  Larimer  Ave.,  Turtle 
Creek,  Pa.     Recommended  bv  J.  W.  W'yke. 

Battenhouse,  Wm.,  General  Car  Inspector,  B.  &  O.  R.  R..  Glen- 
wood,  Pittsburgh,  Pa.     Recommended  by  'SI.  O'Connor. 

Brunner,  F.  J.,  Auditor,  \\'abash-Pittsburgh  Terminal  Ry.,  521 
Wabash  Building-,  Pittsburgh.  Pa.  Recommended  by 
C.  R.  Cassiday. 

Butler,  ^\^  J.,  Enginehouse  Foreman.  [Monongahela  R.  R..  Box 
719.  South  Brownsville,  Pa.  Recommended  by  E.  E. 
Root. 

Casey,  P.  H.,  Chief  Clerk.  Pressed  Steel  Car  Co..  28  East 
Orchard  Ave..  Bellevue,  Pa.  Recommended  by  Harry 
Howe. 

Cato,  J.  R..  Foreman  Stores  Department.  Pressed  Steel  Car  Co.. 
622  Center  Ave..  Avalon,  Pa.  Recommended  by  Harry 
Howe. 

Chapman.  B.  D.,  Machinist  Foreman,  Pressed  Steel  Car  Co., 
McKees  Rocks,  Pa.     Recommended  by  Harry  Howe. 

Connell,  J.  H.,  Agent,  P.  R.  R..  Cresson.  Pa.  Recommended  by 
C.  T.  Hoffiuan. 

Donovan.  P.  H..  Mechanical  Engineer,  Westinghouse  Air  Brake 
Co..  Wilmerding.  Pa.    Recommended  by  W.  \'.  Turner. 

Duer,  H.  I..  Ticket  Seller.  P.  R.  R..  339  Collins  Ave.,  Pittsburgh, 
Pa.     Recommended  by  \\  \'.  Wood. 

Dugan,  Hugh  A..  Yard  Master.  Monongahela  Connecting  R.  R.. 
4640  Chatsworth  Ave..  Pittsburgh.  Pa.  Recommended 
by  William  Burke. 

Ferguson,  R.  B..  Clerk  to  Supt.  Monon.  Conn.  R.  R..  4439  Chats- 
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wortli  Ave.,    l'ittsburi;h,   Pa.     Recommended  by  F.  M. 
^IcXulty. 

Fluent,  15.  ]'.,  l'*ni;-ine  Dispatcher,  1!.  &  L.  E.  R.  R.,  Box  42, 
Xorth  Bessemer.  I'a.     Reconnnended  by  J.  W.  Wyke. 

Frasher,  John  D.,  Inspector,  Pressed  Steel  Car  Co.,  613  Arch 
St..  N.  S.,  Pittsburt^h,  I'a.  Recommended  by  Harry 
Howe. 

Gratin^-er,  Joseph,  Time  Clerk.  ]\fonon.  R.  R.,  206  Front  St.,. 
Ilrownsville.   Pa.     Recommended  b\-   C.  O.   Dorr. 

Greiff,  J.  C,  Draftsman.  Pressed  Steel  Car  Co..  701  Broadway,. 
West  Park.  McKees  Rocks.  Recommended  by  Harry 
Howe. 

Herbick,  Nicholas.  Vice  President,  Sim]ilex  Air  Brake  Co..  441 
C)rchard  Ave.,  Bellevue.  Pa.  Recommended  by  D.  C. 
Courtney. 

Hill,  J.  F..  Master  Mechanic,  P.  &  L.  E.  R.  R.,  Brewster,  Ohio. 
Recommended  by  F.  T.  Hyndman. 

Ploover,  E.  J..  General  Foreman  Forge  Department,  Pressed 
Steel  Car  Co..  75  Kendall  Ave..  Bellevue,  Pa.  Recom- 
mended by  Harry  Howe. 

Johnson,  A.  B.,  Representative  Standard  Steel  Car  Co.,  Frick 
Building,  Pittsburgh.  Pa.     Recommended  by  A.  Stucki. 

Jones,  A.  W.,  Chief  Engineer,  Montour  R.  R..  Oliver  Building,. 
Pittsburgh.  Pa.     Recommended  by  F.  H.  Stark. 

Kelley,  J.  B..  Manager.  ]\Ionongahela  House,  Pittsburgh,  Pa, 
Recommended  by  D.  M.  Howe. 

Kiely,  John  J.,  Chief  Yard  Clerk,  P.  R.  R.,  5422  Carnegie  Ave., 
Pittsburgh,   Pa.     Recommended  by  H.  J.    Shook. 

Knowlton.  E.  A.,  Manager,  Schutte  &  Koerting  Co..  1710 
Keenan  Building.  Pittsburgh,  Pa.  Recommended  by 
A.  A.  Shook. 

Krahmer.  E.  F..  Supervising  Agent.  P.  R.  R.,  3000  Sarah  St.,. 
South  Side,  Pittsburgh.  Pa.  Recommended  by  H.  G. 
Scheck. 

Laughner,   Carl   L.,   General   Foreman.   Pressed    Steel    Car   Co.,. 
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6o9   Sandusky  St.,  Pittsburgh,   Pa.     Recommended  by- 
Harry  Howe. 

Lindner,  W.  C,  Foreman  Car  Repairs,  P.  R.  R.,  Elrama,  Pa. 
Recommended  by  G.   C.   Walther. 

Lindstrom,  F.  J.,  Draftsman,  Pressed  Steel  Car  Co.,  477 
Lobinger  Ave.,  Braddock,  Pa.  Recommended  by  Harry 
Howe. 

Livingston,  E.  M..  Special  Dutv,  P.  R.  R.,  c-o  General  Superin- 
tendent Motive  Power,  Altoona,  Pa.  Recommended 
by  John  P.   Neff. 

Mitchell,  Harry  T.,  Chief  Clerk.  Assistant  Train  Master,  P.  R. 
R.,  304  Main  St.,  Pittsburgh,  Pa.  Recommended  by 
H.  J.   Shook. 

Miyasaki,  Yuske,  Draftsman,  Pressed  Steel  Car  Co.,  Engineer- 
ing Department,  McKees  Rocks,  Pa.  Recommended 
by  Harry  Howe. 

Monahan,  E.  J.,  Chief  Clerk  to  Master  Mechanic,  P.  R.  R., 
Verona,  Pa.     Recommended  by  W.  A.  Walter. 

Montgomery.  S.  P\.  Assistant  Store  Keeper.  P.  R.  R.,  Box  241, 
Pitcairn,  Pa.     Recommended  by  C.  T.  Hoffman. 

Morris,  Wm.  R.,  Clerk,  Pressed  Steel  Car  Co..  419  Forest  Ave., 
Bellevue,   Pa.     Recommended  by  Harry  Howe. 

McKee,  R.  R..  Store  Keeper,  Pressed  Steel  Car  Co.,  841  Rebecca 
St.,  N.  S..  Pittsburgh,  Pa.  Recommended  by  Harry 
Howe. 

McKinstry.  C.  H.,  Assistant  to  Engineer  of  Tests.  Westinghouse 
Air  Brake  Co..  674  Middle  Ave.,  Wilmerding,  Pa. 
Recommended  by  J-  Battenhouse. 

Nelan,  E.  J.,  Car  Department  Clerk,  Monon.  R.  R..  Brownsville, 
Pa.     Recommended  by  D.  H.  Kinter. 

Otting,  Harry  J..  Draftsman,  M.  M.  Dept.,  Pressed  Steel  Car 
Co.,  616  Cliff  St.,  Bellevue,  Pa.  Recommended  by 
Harry  Howe. 

Smith.  M.  D.  K..  Supervisor,  P.  R.  R..  Brownsville.  Pa.  Recom- 
mended by  H.  G.  Scheck. 
Stratman,   L.   J..   Clerk,   Purchasing   Department   Pressed    Steel 
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Car  Co.,  157  South  Bryant  Ave.,  Bellevue,  Pa.    Recom- 
mended by  Harry  Howe. 

Summers,  Jos.  R.,  Clerk,  Purchasing  Department,  Pressed  Steel 
Car  Co.,  5233^  Herron  Ave.,  Pittsburgh,  Pa.  Recom- 
mended by  Harry  Howe. 

Swayne,  H.  B.,  Assistant  Superintendent,  Pressed  Steel  Car  Co., 
311  McKinley  Ave.,  Avalon,  Pa.  Recommended  by 
Harry  Howe. 

Thomas,  William,  Foreman,  Pressed  Steel  Car  Co.,  1312  Woods 
Run  Ave.,  N.  S.,  Pittsburgh,  Pa.  Recommended  by 
Harry  Howe. 

Trautman,  Jacob,  Sales  Manager,  Colonial  Steel  Co.,  3647 
Wealth  St.,  N.  S.,  Pittsburgh,  Pa.  Recommended  by 
F.  E.  Cooper. 

Ulmer,  E.  F.,  Estimator,  Boiler  and  Tank  Department,  Ameri- 
can Locomtive  Co.,  1304  Cahfornia  Ave.,  N.  S., 
Pittsburgh,  Pa.     Recommended  by  Wm.  Wittig. 

Waggoner,   R.    E.,   Chief  Engineer,   Carnegie   Steel  Co.,   Clark 

Mills,  3514  Penn  Ave.,  Pittsburgh,  Pa.    Recommended 

by  S.  b.  Shook. 
Wardale,  Norman  H.,  Draftsman,  Pressed  Steel  Car  Co.,  1012 

Criss  St.,  Sheridanville,  Pittsburgh,  Pa.    Recommended 

by  Harry  Howe. 

Woernley,  H.  F.,  Assistant  Chief  Engineer,  Westinghouse  Air 
Brake  Co.,  Wilmerding,  Pa.     Recommended  by  W.  V. 
Turner. 
This  brings  our  membership  up  to  1052. 
PRESIDENT:     As  soon   as  these  applications  have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  become  members.     Next  will  be  communications,  which 
I  will  ask  the  Secretary  to  read. 

MR.  D.  J.  REDDING:  Mr.  President,  for  fear  that  Mr. 
Harry  Howe,  who  appears  as  recommender  on  a  large  propor- 
tion of  the  applications  for  membership,  just  read,  may  think  that 
we  do  not  appreciate  his  efforts,  I  move  that  we  express  a  vote 
of  confidence  in  Mr.  Howe. 

The  motion  was  carried  amid  loud  applause. 
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SECRETARY:  I  have  a  comnuinication  from  our  retired 
Treasurer.  ]\Ir.  J.  D.  Mcllwain,  expressing  his  thanks  and 
appreciation  at  having  been  elected  the  first  honorary  member 
of  the  Club. 

PRESIDENT:  ^^'e  have  some  unfinished  business  which 
was  left  over  from  the  last  meeting,  and  I  will  ask  the  Secretary 
to  present  it. 

SECRETARY:  At  the  last  meeting  the  following  Resolu- 
tion was  ofifered.  and  held  over  under  the  rules  until  this  meet- 
ing for  action. 

"In  view  of  the  increase  in  membership  in  The  Railwav 
Club  of  P'ittsburgh  during  the  past  few  years  it  is  felt  at  this 
time  that  some  of  the  Committees  elected  by  the  members  of  the 
Club  should  be  increased  in  number.  Therefore,  we  the  under- 
signed members  of  the  Club  oft'er  the  following  amendments  to 
the  Constitution : 

ART.  4,  Officers — That  the  Finance  Committee  con- 
sist of  five  members  instead  of  three.  That  the  ^Vlember- 
ship  Committee  consist  of  seven  members  instead  of  five, 
and  that  a  Committee  to  be  known  as  an  Entertainment 
Committee  consisting  of  three  members  be  added. 

Add  to  ART.  5.  SEC.  8.  as  follows:  The  Entertain- 
ment Committee  will  perform  such  duties  as  may  be 
assigned  them  by  the  President  or  First  and  Second  Vice 
Presidents  and  such  other  duties  as  may  be  proper  for  such 
a  Committee." 

PRESIDEX^T :  Under  the  Constitution,  action  on  these 
amendments  is  proper  at  this  time.  What  do  you  wish  to  do  with 
this  resolution  ? 

AIR.  REDDING :  I  move  that  the  recommendations  be 
accepted  and  the  amendments  adopted. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

PRESIDENT:  Next  we  will  listen  to  the  Annual  Report 
of  the  Secretary. 
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SECRETARY'S  REPORT 

To  the  Officers  ami  Members  of 

The  A\;/7a'av  Cliil)  of  Fittsljuri^h, 

Gentlemen  : 

I  submit  below  a  statement  of  the  events  closing  the  twelfth- 
year  of  the  Club. 

Durinf:!^  the  vear  death  has  removed  from  our  midst  the 
followini^-  members:  AI.  A.  Alalloy,  C.  L.  Hinsdale,  John  T. 
Brown  and  George  H.   Smith. 

The  support  given  by  our  advertisers  is  very  much 
appreciated.  We  have  increased  the  number  of  advertisers  by 
six  and  lost  but  one. 

I  feel  that  the  subjects  presented  at  the  several  meetings 
were  of  interest  because  of  the  large  attendance  at  these  meet- 
ings and  the  fact  that  numerous  requests  have  been  received 
from  all  over  the  United  States  and  abroad  for  copies  of  the 
Official   Proceedings. 

I,  as  Secretary,  appreciate  the  co-operation  and  support  of 
the  members  and  officers  and  while  some  of  our  members  may 
have  censured  me  for  hounding  them  to  pay  up  their  dues  I  feel 
that  it  is  your  duty  as  well  as  mine  in  order  to  properly  conduct 
the  business  of  the  Club  and  make  it  a  success. 

The  following  is  a  summary  of  the  membership,  financial 
condition,  etc.,  for  the  year  up  to  and  including  this  meeting: 

]Membership 

Reported   last   year 949 

Received  into  membership  during  the  year 210 

Reinstated    2 

ii6r 

Suspended  for  non-payment  of  dues 83 

Resigned    16 

Loss  of  address 6 

Removed   by   death 4 

109 

Present    membership 1052 
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FINANCIAL 

Receipts 

In  hands  of  Treasurer  last  year $2427.48 

From  dues 2634.00 

From   advertising 1750.02 

From  sale  of  Ofificial   Proceedings  and  other 

sources    41570 

$  7,227.20 

Disbursements 

Printing  Proceedings,  Advance  sheets,  notices 

and   postage $2515.09 

Hotel,    lunch,    etc 664.79 

Premium  on  Bonds  6i  Secretary  and  Treasurer  28.00 
Secretary's  expenses  to  Atlantic  City,  M.  C.  B. 

and  M.  M.  Convention 50.00 

Cigars    for    Club   meetings '^'^7-7^ 

Stereopticon    light 30.00 

Stationery    and    supplies 197.81 

Messenger    service 24.00 

Entertainment    270.20 

Floral   emblems 17.00 

Secretary's   salary   1912-1913 500.00 

Reporting    Proceedings 105.00 

Contribution     to     Relief     Fund      for      flood 

sufferers    100.00 

$  4,619.67 


Balance  in  hands  of  Treasurer $  2,607.53 

Respectfully  submitted, 

J.  B.  Anderson, 

Secretary. 


PRESIDENT:      Next  will  be  the   Annual   Report   of   the 
Treasurer,  Mr.  F.  H.  Stark. 
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TREASURER'S  REPORT 

To  the  Officers  and  Members 

The  Raihvay  Club  of  Pittsburgh, 

Gentlemen  : 

I  beg-  to   submit  the  following'  report   for  the  year  ending 
October  24,  1913: 

Receipts 

Balance  on  hand  from  last  year $2427.48 

Received  from  the  Secretary  during  the  year  4764.45 

Interest  on  checking  account 5.10 

Interest  on  savings  account  of  $1,000.00....        30.17 

Total    $  7,227.20 

Disbursements 
Paid  out  on  Secretary's  checks  and  vouchers.  $4,619.67 

Balance    on    hand $  2,607.53 

Respectfully  submitted, 

F.  H.  Stark. 

Treasurer. 
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PRESIDENT:  Both  of  these  reports  will  be  referred  to 
the  Executive  Committee  for  consideration. 

Next  we  will  have  the  report  of  the  Executive  Committee, 
giving  the  result  of  the  election  of  officers. 

MR.  REDDING:  Air.  President  and  Gentlemen,  we  have 
the  honor  to  report  that  the  total  number  of  ballots  cast  was 
324,  and  the   following  gentlemen  were  unanimously  elected : 

President,  A.  G.  ^Mitchell,  Supt.  Alonongahela  Division, 
Penna.  R.  R. 

First  Yice  President.  F.  M.  AlcXulty.  Supt.  Motive  Power, 
Monon.  Con.  R.  R. 

Second  Mce  President.  J.  G.  Code,  General  Alanager, 
Wabash-Pittsburgh  Terminal    Rv. 

Secretary.  J.  P..  Anderson,  Chief  Clerk.  Supt.  Motive  Power, 
Penna.  R.  R. 

Treasurer.  F.  H.   Stark,  Supt.  ]\Iontour  R.  R. 

Executive  Committee,  L.  H.  Turner,  Supt.  Alotive  Power, 
P.  &  L.  E.  R.  R. ;  D.  J.  Redding,  Asst.  Supt.  Motive  Power, 
P.  &  L.  E.  R.  R. ;  F.  R.  McFeatters.  Supt.  Union  R.  R. 

Finance  Committee.  D.  C.  Noble,  President  Pittsburgh 
Spring  &  Steel  Co. ;  E.  K.  Connelly.  Purchasing  Agent,  P.  &  L. 
E.  R.  R. ;  C.  E.  Postlethwaite,  Manager  Sales,  Pressed  Steel 
Car  Co. ;  A.  L.  Humphrey,  A'ice  President  and  General  Manager, 
W.  A.  B.  Co.;  L.  C.  Bihler,  Traffic  Manager.  Carnegie  Steel 
Co. 

Alembership  Committee,  D.  M.  Howe,  Manager,  Jos.  Dixon 
Crucible  Co. ;  H.  H.  Maxfield,  ^Master  Mechanic.  Penna.  R.  R. ; 
Chas.  A.  Lindstrom,  Asst.  to  President,  Pressed  Steel  Car  Co. ; 
A.  Stucki,  Engineer;  C.  O.  Dambach.  Supt.  Wabash-Pittsburgh 
Terminal  Ry. ;  O.  S.  Pulliam,  Secretary  Pittsburgh  Steel 
Foundry  Co. ;  Frank  J.  Lanahan.  President  Fort  Pitt  Malleable 
Iron  Co. 

Entertainment  Committee,  Stephen  C.  ]\Iason.  Secretary. 
The  McConway  &  Torley  Co. ;  R.  H.  Blackall.  Railway  Supplies ; 
D.  H.  Amsbary.  Manager.  Dearborn  Chemical  Co. 

PRESIDENT :  ]\Ir.  Code,  the  gentlemen  who  has  been 
elected  to  the  office  of  Second  \'ice-President.  is  in  the  room 
and  I  want  him  to  come  forward  and  let  the  members  see  and 
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hear  him.  I  want  \oti  all  to  be  acquainted  with  him.  lie  is 
General  Manaj^cr  of  the  W'abash-Pittsburgh  Terminal  Ry  and 
you  will  find  him  a  <;ood  fellow. 

MR.  J.  G.  CODE:  ^U:  President  and  -entlemen  I  do  not 
know  why  I  should  1)e  the  only  one  in  the  parade. 

PRESIDEXT:     liccausc  all  the  others  are  old  timers. 

MR.  CODE:  May  l)e  I  am  not!  One  of  my  very  f^ood 
friends  assured  me  that  the  position  of  Second  \'icc-President 
of  this  Club  carried  with  it  the  maximum  of  honor  a  minimum 
of  work  and   no  salary. 

I  certainly  appreciate  the  honor,  and  thank  }-ou  for  it.  As 
far  as  the  work  is  concerned,  I  have  been  accustomed  to  work 
and  will  endeavor  to  pull  my  tonnage. 

PRESIDEXT :  Gentlemen,  the  business  of  the  evening 
having  now  been  completed,  this  business  meeting  will  be  fol- 
lowed by  a  vaudeville  entertainment,  which  will  be  under  the 
charge  of  the  Secretary.  And  I  want  to  say  that  if  the  show 
isn't  good,  do  not  blame  it  on  anv  executive  officer,  but  chare^e 
the  whole  blame  on  the  Secretary. 

The  meeting  is  now  at  the  tender  mercies  of  the  Secretary. 

SECRETARY :  I  will  ask  the  gentlemen  to  give  us  their 
kind  indulgence  for  a  few  minutes  until  I  can  have  the  stage 
prepared  and  the  actors   rounded  up. 

The  following  program  was  then  rendered : 

PROGRAM 

Overture   Orchestra 

Stories  and  Song   ]\Ir.  W.  E.  McClelland 

The  Debout  Duo Refined  Singing  and  Dancing  Artists 

Teddy  Fields   Monologist 

Miss  Ola  Edeburn    That  Clever  Dancing  Artist 

Harris  &  Stanley   Singing  and  Talking  Entertainers 

Selection   Orchestra 

After  this  entertainment  the  Club  adjourned.  The  follow- 
ing menu  was  then  served  to  the  members  of  the  Club  and 
visitors  in  the  dining  rooms : 
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MENU 


RADISHES  OLIVES. 


CHICKEN  CROQUETTE  WITH  PEAS 


ASSORTED  SANDWICHES 


CHARLOTTE  RUSSE 


COFFEE 


This  meeting  was  one  of  the  largest  ever  held  by  the  Club 
and  was  apparently  enjoyed  by  all  present.  Each  one  was  pre- 
sented with  a  package  containing  a  pipe,  tobacco,  pipe  cleaners^ 
cigar,  stogies  and  a  handsome  morocco  leather  cigar  case, 

vj  Secretary. 
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SOCIETY  OF  RAILWAY  CLUB  SECRETARIES  MEET- 
ING AND  DINNER,  JUNE  14,  1913- 


The  Seventh  Annual  meeting  of  the  Society  of  Railway 
Club  Secretaries  was  held  Saturday,  June  14th,  1913,  at  the 
Marlborough-Blenheim  Hotel,  Atlantic  City,  N.  J.,  Mr.  J.  B. 
Anderson,  Vice-Chairman,  presiding. 

The  various  Clubs  enrolled  were  represented,  as  follows : 
New  York  Railroad  Club— Mr.  Daniel  M.  Brady  and  Mr. 
Harry  D.  Vought. 

Central  Railway  Club— Mr.  W.  F.  Jones  and  Mr.  Harry  D. 
Vought. 

The  Railway  Club  of  Pittsburgh— Mr.  J.  B.  Anderson. 
.  New  England  Railway  Club— Mr.  W.  C.  Cade,  Jr. 
Richmond  Railroad  Club— Mr.  F.  O.  Robinson. 
Southern  and  Southwestern  Railway  Club— Mr.  A.  J.  Mer- 
rill. 

Canadian  Railway  Club— Mr.  James  Powell. 
The  Society  had  as  a  delegate  visitor,  Mr.  H.  Boutet,  Sec- 
retary of  the  Cincinnati  Railroad  Club,  which  had  been  invited 
to  affiliate  with  the  Society.  Mr.  Boutet  stated  that  he  was 
present  for  the  purpose  of  becoming  familiar  with  the  work  and 
objects  of  the  organization,  the  advantages  to  be  obtained  by 
membership  therein,  and  such  other  information  as  might  be 
made  the  basis  of  a  report  to  his  Club. 

Mr.  Boutet  was  accorded  a  cordial  welcome  by  Vice-Chair- 
man Anderson  in  behalf  of  himself  and  his  associates  of  the 
Society,  and  invited  to  address  the  meeting  along  lines  relating 
to  his  attendance  which  he  did  to  the  pleasure  and  interest  of  his 
listeners. 

Greetings  were  extended  to  his  Club  through  him  and  the 
earnest  wish  expressed  that  its  officers  and  members  would 
find  it  to  their  interest  to  have  the  Cincinnati  Club  enrolled  as  a 
member  of  the  Society. 
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Taking-  np  the  regular  order  of  business,  the  reading  of  the 
Minutes  of  the  meeting  of  1912  was,  on  motion  of  Mr.  Alerrill, 
omitted,  a  copy  in  full  having  previously  been  supplied  to  each 
Secretary,  and  there  being  no  errors  or  omissions,  they  were 
ordered  approved. 

The  Secretary  reported  that  ^Ir.  George  H.  Frazier.  Secre- 
tary of  the  New  England  Club  and  Chairman  of  the  Society, 
had,  during  the  year  resigned  his  office  in  that  Club  and  sent  a 
message  of  good  will  and  best  wishes  for  the  continued  success 
and  prosperity  of  the  Society  in  a  letter  announcing  the  change. 
His  successor  was  Mr.  W.  E.  Cade,  Jr.,  who  was  present  at  this 
time  and  ]\Ir.  Cade  being  duly  introduced,  was  made  welcome  by 
the  Chair. 

The  annual  report  of  the  Secretary-Treasurer  being  called 
for,  Mr.  Vought  stated  that  no  further  progress  had  been  made 
with  respect  to  the  resignation  of  the  Western  Railway  Club 
which  was  laid  upon  the  table  when  presented,  but  it  was  still 
hoped  that  the  Club  would,  eventually  be  induced  through  its 
officers,  to  withdraw  it. 

In  a  conversation  with  ]Mr.  Vought,  Mr.  Joseph  W.  Taylor, 
Secretary  of  that  Club  had  indicated  that  in  all  probability  this 
would  be  gained  if  the  various  clubs  would  agree  to  a  restora- 
tion of  the  old  method  of  a  gratuitous  interchange  of  Official 
Proceedings,  whereby  any  member  of  a  Club  could  receive 
these  publications  if  he  wanted  them,  without  expense  to  himself, 
each  Club  to  pay  the  Clubs  furnishing  them  at  actual  cost. 

Mr.  Taylor  had  said  that,  in  his  opinion,  which  was  sus- 
tained by  the  Directors  of  the  Western  Club,  in  office  when  its 
resignation  from  the  Society  was  decided  upon,  this  was  the 
only  distinct  advantage  to  be  obtained  by  membership  in  the 
vSociety,  notwithstanding  the  publication  of  the  Index  of  Subjects 
and  the  furnishing  of  a  copy  thereof  to  every  member  of  a  Club 
affiliated  with  the  Society. 

■Mr.  Vought  further  reported  that  the  Northern  Railway 
Club  had  failed  to  meet  its  obligations  to  the  Society,  which  was 
partially  responsible  for  the  delayed  issuance  of  the  Index  of 
Subjects  for  two  years  past,  and  there  was  reason  to  believe 
that  it  had  no  intention  of  continuing  its  affiliation  owing  to  its 
weakened  condition  and  which  it  was  understood  had  practically 
put  it  out  of  existence. 
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The  matter  of  ort^anizin^'  the  proposed  .Vmerican  Associa- 
tion of  Railway  Secretaries  had  been  held  in  obeyance  because 
conditions  had  not  l^fen  propitious  for  consummating  the  object 
in  view,  but  these  iiad  now  chanf^ed  and  in  all  probability,  a 
mcetiuir  to  comi)lete  the  orc^anization  would  be  held  in  November. 

A  matter  of  interest  for  the  season  of  1913-1914  was  the 
fact  that  the  meeting  of  the  New  York  Railroad  Club  on  the 
third  Friday  in  November  would  be  Railway  Club  Night,  when 
Mr.  Daniel  M.  Brady,  the  oldest  ex-secretary  of  a  railway  organ- 
ization living,  would  present  a  paper  on  "The  Past,  Present  and 
Future  of  Railway  Clubs."  The  tentative  jjrogram  for  the 
occasion  contemplated  an  invitation  to  the  presidents  and  secre- 
taries of  all  the  railway  clubs  to  dine  with  the  Executive  Com- 
mittee of  the  New  York  Railroad  Club  and  later  at  the  meeting 
of  the  Club  to  which  members  of  all  clubs  would  be  invited, 
asked  to  each  engage  in  a  five  minute  address  germane  to  a 
discussion  of   Mr.  Brady's  paper. 

]\Ir.  A'ought  concluded  his  report  wuth  a  statement  of  re- 
ceipts and  disbursements  showing  a  small  balance  to  the  credit 
of  the  Society. 

The  report  was  received  and  approved,  the  members  agree- 
ing to  take  up  with  the  executive  committees  of  their  respective 
clubs,  the  subject  matter  of  the  proposition  made  by  Secretary 
Taylor  of  the  Western  Club  and  ask  for  action  thereon. 

On  motion  of  Mr.  Merrill,  the  Secretary-Treasurer  was 
directed  to  provide  iVIr.  Cade  with  an  official  badge  of  the  Society, 
and  authorized  to  do  the  same  for  Mr.  f5outet,  in  case  the  Cin- 
cinnati Club  affiliated  with  the  Society. 

On  motion  of  I\Ir.  Powell,  it  was  ordered  that  at  any  time 
if  the  Northern  or  any  other  club  failed  to  meet  its  obligations, 
or  did  not  respond  promptly  to  a  request  for  its  list  of  subjects, 
the  Secretary-Treasurer  will  be  authorized  to  proceed  with  his 
work  and  to  drop  them  from  the  roll  of  membership. 

Mr.  Robinson  suggested  that  conditions  and  experience 
liardly  justified  a  continuance  of  either  a  formal  dinner  or 
luncheon  in  connection  with  the  annual  meetings  of  the  Society. 
It  had  in  fact  been  a  subject  of  some  criticism  which  had  led  him 
to  bring  it  up  at  this  time. 

After  considerable  discussion  pro  and  con  a  unanimity  of 
-sentiment   for   Mr.  Robinson's  ideas  developed.     On  motion  of 
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Mr.  ^Merrill,  seconded  by  ]\Ir.  Powell,  it  was  agreed  to  abandon 
this  as  a  distinctive  feature  of  all  future  meetings  with  the 
reservation  that  members  be  entitled  to  meet  socially  on  an 
independent  basis  with  such  guests  as  they  might  see  fit  to  have 
with  them  at  their  own  individual   expense. 

Bills  aggregating  $32.50  were  ordered  paid  and  approval 
given  to  expenditures  made  by  the  Secretary-Treasurer  during 
the  year  for  current  expenses,  and  the  printing  of  the  Index  of 
Subjects. 

The  annual  assessment  was  fixed  at  $15  subject  to 
acceptance  by  the  Clubs.  With  the  completion  of  the  business 
docketed,  the  election  of  officers  was  held,  with  the  following 
result,  and  the  Society  Adjourned. 

Chairman — ^Nlr.   J.   B.  Anderson,   Pittsburgh. 

A'ice-Chairman — ]\Ir.   A.  J.   Merrill,  Atlanta,  Ga. 

Secretary-Treasurer — ]\Ir.  Harry  D.  \ought.  New  York 
City. 

Respectfully  submitted, 

Harry  D.  Vought, 

Secretary, 
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THE   RAILWAY   CLUB   OF   PITTSBURGH   CONSTITU- 
TION. 


Article  I. 

The  name  of  this  organization  shall  be  "The  Railway  Club 
of  Pittsburgh." 

Article  II. 

OBJECTS. 

The  objects  of  this  Club  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  by  reports  and  discussion,  for  the 
improvement  of  railway  operation,  construction,  maintenance  and 
equipment,  and  to  bring  into  closer  relationship  men  employed  in 
railway  work  and  kindred  interests. 

Article  IH. 

membership. 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of  its 
regular  meetings,  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or  assess- 
ments. 

Article  IV. 

officers. 
The  officers  of  this  Club  shall  consist  of  a  President,  First 
Vice  President.  Second  Vice  President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  five  members,  ]\Iembership 
Committee  consisting  of  seven  members.  Entertainment  Commit- 
tee consisting  of  three  members,  and  three   Elective  Executive 
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Members  who  shall  serve  a  term  of  one  year  from  the 
date  of  their  election,  unless  a  vacancy  occurs,  in  which  case  a 
.successor  shall  be  elected  to  fill  the  unexjjired  term. 

Article  V. 

DUTIES    OF    OEFICERS. 

Section  i.  The  President  shall  preside  at  all  re.G^ular  or 
special  meetings  of  the  Club  and  perform  all  duties  pertaining 
to  a  presiding"  officer ;  also  serve  as  a  member  of  the  Executive 
Committee. 

Sec.  2.  The  First  A  ice  President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer ;  the  Second 
Vice  President,  in  the  absence  of  the  President  and  First  Vice 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  Vice  President  shall  also  serve  as  members  of 
the  Executive   Committee. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and  turn 
over  all  moneys  received  to  the  Treasurer  at  least  once  a  month, 
draw  cheques  for  all  bills  presented  when  approved  by  a  majority 
of  the  Executive  Committee  present  at  any  meetings  of  the  Club, 
or  Executive  Committee  meeting.  He  shall  have  charge  of  the 
publication  of  the  Club  Proceedings  and  perform  other  routine 
work  pertaining  to  the  business  affairs  of  the  Club  imder  the 
direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretar\-,  and  deposit  the  same  in  the  name  of  the 
Club  within  thirty  days  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall  be 
by  cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  expendi- 
tures of  its  funds.  The  elective  members  of  this  Committee 
shall  also  perform  the  duties  of  an  auditing  committee  to  audit 
the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time 
necessary   to   do   so. 

Sec.  6.  The  Finance  Committee  will  have  general  super- 
vision over  the  finances  of  the  Club,  and  perform  such  duties  as 
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may  1)C  assigned  them  l)y  the  President  (jr  First  and  Second  \'ice 
Presidents. 

Sec.  7.  The  ^Membership  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
Second  Vice  Presidents,  and  such  other  (kities  as  may  be  proper 
for  such  a  committee. 

Sec.  8.  The  Entertainment  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
Second  \"ice  F'residents  and  such  other  duties  as  may  be  proper 
for  such  a  committee. 

Article  A'I. 
election  of  officers. 

Section  i.  The  officers  shall  be  elected  at  the  regular 
annual  meeting  as  follows,  except  as  otherwise  provided  for: 

Sec.  2.  Written  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twenty  days  previous  to  the  annual  meet- 
ing, by  the  three  elective  members  of  the  Executive  Committee. 
These  forms  shall  provide  a  method,  so  that  each  member  may 
express  his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  three  elective  members  of  the  Executive  Com- 
mittee will  present  to  the  President  the  names  of  the  members 
receiving  the  highest  number  of  votes  for  each  office,  together 
with  the  number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the  ballot 
and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same 
number  of  votes,  it  shall  be  decided  by  a  vote  of  the  members 
present,  by  ballot. 

Article  VII. 

AMENDMENTS. 

Amendments  may  be  made  to  this  Constitution  by  written 
request  of  ten  members,  presented  at  a  regular  meeting  and 
decided  by  a  two-thirds  vote  of  the  members  present  at  the  next 
resfular  meetine. 
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BY-LAWS. 
Article  I. 

MEETINGS 

Section  i.  The  regular  meetings  of  the  Club  shall  be  held 
at  Pittsburgh,  Pa.,  on  the  fourth  Friday  of  each  month,  except 
June,  July  and  August,  at  8:00  o'clock  P.  M. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
Friday  of   October  each  year. 

Sec.  3.  The  President  may,  at  such  times  as  he  deems 
expedient,  or  upon  request  of  a  quorum,  call  special  meetings. 

Article  II. 

QUORUM. 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

Article  III. 

DUES. 

Section  i.  The  dues  of  members  shall  be  $2.00  per  annum, 
$1.00  of  same  to  apply  to  subscription  for  Club  Journal,  payable 
in  advance,  on  or  before  the  fourth  Friday  of  September  each 
year. 

Sec.  2.  Each  member  will  be  assessed  $1.00  extra  annually 
to  provide  light  refreshments  for  each  meeting. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are 
unpaid  shall  be  dropped  from  the  roll  after  due  notice  mailed 
them  at  least  thirty  days  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  until  all  arrearages  have  been  paid. 

Article  IV. 

ORDER   OE    nUSINESS. 

I— Roll  call. 

2 — Reading  of  the  minutes. 
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3 — Announcements  of  new  members. 

4 — Reports  of  Committees. 

5 — Gomnnniications,  notices,  etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
TO — Appointment  of  committees. 
II — Election  of  officers, 
1 2 — Announcements. 
13 — Financial  reports  or  statements. 
14 — Adjournment. 

Article;  V. 

SUBJECTS — PUBLICATIONS. 

Section  i.  The  Executive  Committee  will  provide  the 
papers  or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs  with  which  exchange  is  made. 

Article;  VI. 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

Article;  VII. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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LIST  OF  MEMBERS 


Adams,  Chas.  B., 

Engineer    of    Construction, 
Pressed  S.  C.  Co., 
Euclid  Apts., 

Bellevue,  Pa. 

Adams,  Lewis, 

Clerk,  P.  S.  Car  Co., 
4004  Northminister  St., 

N.  S.,  Pittsburgh,  Pa. 

Albert,  Leon  H., 
Traveling   Fireman, 
Penna.   R.   R., 

Elrama,  Pa. 

Albree,   Chester   B., 
President,  Chester   B.   Albree 
Iron   Works   Co., 

1201    Metropolitain   St.. 
N.  S.,  Pittsburgh,  Pa. 

Alexander,  J.  R., 
Gen'l  R.  F.  of  E.. 
Pennsylvania  R.  R.  Co., 

Altoona,    Pa. 

Alleman,   C.  W., 
Sup'r.  of  Stores, 

P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Allen.  Harry   L., 

Ass't.  4th  Vice  Pres't, 

American  Steel  Foundries, 
Alliance,  Ohio. 

Allen,  Jas.   P.. 
Vice    President, 

Union  Steel  Castings   Co., 
61st  and   Butler   Sts., 

Pittsburgh,  Pa. 

Allison,   John, 
Chief   Engineer. 
Pittsburgh  Steel   Fdy.   Co., 
Glassport,   Pa. 

Altman,   C.  I\L, 
Asst.  Foreman  Car  Insp., 
P.    R.    R.    Co., 
R.  F.  D.  No.  2, 

Jeannette,  Pa. 


Amsbary,    D.    H., 

District    Manager,    Dearborn, 
Chemical  Co., 

Farmers  Bank  Building, 

Pittsburgh,    Pa. 

Anderson,  D.  W., 

j\Igr.,  Ry.  Steel  Spring  Co., 
20th  and  Liberty  Sts., 

Pittsburgh,   Pa. 

Anderson,  Hans  S., 

Asst.   Mechanical   Engineer, 
H.  K.  Porter  Co., 
225  Millvale  Ave., 

Pittsburgh,   Pa. 

Anderson,   J.    B., 
C.  C.  to  S.  M.  P.,  P.  R.  R.  Co., 
207   Penna.    Station, 

Pittsburgh,  Pa. 

Anderson,  J.  P., 
Chief   Draftsman, 
P.  S.   Car  Co., 

North   Rebecca    (near 
Black  St.). 

Pittsburgh,  Pa. 

Andresen,  A.  M., 
Salesman,  Chicago 
Pneumatic    Tool    Co., 
No.  10  Wood  St., 

Pittsburgh,  Pa. 

Andrews,   Fred.   G., 
Manager,    Pittsburgh 
Pit  Post   Co., 

Room  907  Arrott  Bldg., 
Pittsburgh,  Pa. 

Angell,   C.   P., 
Train    blaster. 

B.   and   O.   R.   R.   Co., 
4611   2nd   Ave., 

Pittsburgh,  Pa. 

Antes,  Edwin  L., 

Foreman    Elect.    Dept., 
Pressed   Steel   Car  Co., 

McKees  Rocks,  Pa. 

Anthony,   J.   T., 
Rep.,  .\mcrican   Arch  Co., 
30   Church    St.. 

New  York,  N.  Y. 
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Ainvyll,   Arthur  R., 

Estimator,    Pressed    Steel 
Car  Company, 
Kenmore   Apt., 

Avalon,    Pa. 

Arensberg,  F.  L., 
Asst.  Mgr..  McCullough- 
Dalzell  Crucible  Co., 

36th    St.   and   A.    V.    Ry., 
Pittsburgh,  Pa. 

Arnold,   R.   R., 

Genl.   Foreman,    Pressed 
Steel   Gar   Company, 
Benton    Ave., 

X.    S.,   Pittsburgh,   Pa. 

Artzberger,  L..  C, 
Foreman, 

U.K.  Porter  Co., 
5126  Dearborn   St., 

Pittsburgh,   Pa. 

Ashcroft,   Chas.  D., 

Mgr.,    Hartford   Steam   Boiler 
Inspection  &  Insurance  Co., 
614  Security  Bldg., 

St.  Louis,  Mo. 

Ashley,   F.   B.. 
Special  Agent,  Penna 
Lines,   West   of   Pgh.. 

Room  724  Penna.  Station, 
Pittsburgh,    Pa. 

Ashworth,    Wm., 

Salesman,   Johnston,    More- 
house. Dickev  Co., 
P.  O.  Box  308, 

Pittsburgh,    Pa. 

Atterbury,  W.  W., 
Vice   President. 

Pennsylvania    R.    R.    Co., 

Pliiladelphia,   Pa. 

Atwood,   J.   A., 
Chief   Engineer, 

P.  &  L.  E.  R.  R.  Co., 
General    Office. 

Pittsburgh,    Pa. 

Averell.  W.   H.. 
Asst.   Gen.  Supt., 
B.  &  O.  R.  R.  Co., 

Pittsburgh,  Pa. 


Avers,  H.  B., 

Gen.   Mgr.,  H.  K.  Porter  Co., 
49th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Babcock.   F.   H., 
Boilermaker,     •» 
P.  &  L.  E.  R.  R., 

938  W.   Carson   St.. 

Pittsburgh,   Pa. 

Backoski,  ]c\>.  G., 
Clerk.   P.   R.   R., 

5441   McCandless  Ave., 

Pittsburgh,  Pa. 

Bailey,  H.  H., 
Yard  Master, 

P.    R.    R.    Monon.    Div., 

Monongahela,  Pa. 

Bailey,   J.    H., 
Foreman, 

56th  St.   Works, 

The  McConway  &  Torley 
Co., 

Pittsburgli,   Pa. 

Bailey,  R.  E.  L., 

Sec'y.,   American   Spiral 
Spring  and  Mfg.  Co., 
56th   St.  and  A.  V.  Ry.. 

Pittsburgh,   Pa. 

Baird.    F.    C, 
G.  F.  A.,  B.  ^  L.  F.  R.  R.. 
Room  618  Frick  Building, 
Pittsburgh,    Pa. 

Baker,    B.    R.. 
Mgr.,  Gulf  Refining  Co., 
Gross  St.  and  P.  R.  R., 

Pittsburgh,  Pa. 

Baker,  C.  L.. 

Chief  Clerk,   Carnegie   Steel 
Co.   and    Car   Accountant, 
Pgh.    and    Ohio    Valley 
Ry.,   Vance   Ave.. 

Coraopolis,  Pa. 

Baker.  Edwin   H.. 

Second   Vice    President, 
Galena  Signal  Oil  Co., 
Whitehall   Bldg., 

New  York,  N.  Y. 
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Baker,   Emmett   C, 
Clerk,    Union    R.    R., 
325   Larimer   Ave., 

Turtle    Creek,    Pa. 


Baker,  J.    H., 

Clerk,  M.   P.  Dept., 
P.    R.    R.    Co., 

207  Penna.    Station, 

Pittsburgh,    Pa. 


Barron,   Edward  T., 
Inspection   Dept., 
Carnegie   Steel    Co., 
671    Frick  Annex, 

Pittsburgh,   Pa. 

Barth,  John  W., 
Lemington   Ave., 
12th   Ward, 

Pittsburgh,    Pa. 


Bakewell,  Donald  C, 

Assistant    Superintendent, 
Duquesne    Steel    Fdy.    Co., 
Coraopolis,  Pa. 

Baldwin,  G.  C, 
General  Foreman, 
Lumber    Dept., 

Pressed   Steel   Car  Co., 

McKees   Rocks,   Pa. 

Bali,  Geo.   L., 
Treasurer, 

Ball    Chemical    Co., 
153  East  Ohio  St., 

Millvale,    Pa. 

Balsley,   W.   T„ 

Inspector,  W.    A.   B.    Co., 
724    Middle    Ave., 

Wilmerding,   Pa. 

Bannister,  E.  J., 

Rep.,   Crucible   Steel   Co. 
of  America,   5621    Butler   St., 
Pittsburgh,   Pa. 

Barker,  A.   E., 
Salesman, 

Firth-Sterling  Steel  Co., 
1422   Oliver    Building, 

Pittsburgh,   Pa. 

Barnes,  P.   H., 

Geirl.    Car    Foreman, 
B.  &  O.  R.  R., 

Zanesville,    Ohio. 

Barney,  Harry, 

Secretary  and  Treasurer, 

Laughlin-Barney  Machinery 
Co., 

Union  Bank  Bldg., 

Pittsburgh,   Pa. 


Bartley,   Milton, 

President,   American   Nut   & 
Bolt   Fastener  Co., 
P.    O.   Box   996, 

Pittsburgh,    Pa. 

Barwis,  J.  McG, 
Gen'l.    Fore.,   P.    C.    Insp'rs., 
P.   R.  R.  Co., 
Penna.    Station, 

Pittsburgh,    Pa. 

Basford,  G.  M., 

Chief  Engr.  R.   R.  Dept., 
Joseph  T.  Ryerson  &  Son, 
30  Church  St., 

New   York,   N.   Y. 

Basler,  F.  M., 

Asst.  Scale  Inspector, 
P.   R.  R.  Co., 
809  Fifth  Ave., 

A 1  toon  a.    Pa. 

Battinhouse,   John, 

Insoector,    W.   A.   B.    Co., 
670A   Middle  Ave., 

Wilmerding,    Pa. 

Battenhouse,    Wm., 
Genl.    Car    Inspector, 
B.   &   O.  R.   R., 
Glenwood,    Pittsburgh,   Pa. 

Bauer,  A.   C, 

Foreman   Erecting  Shop, 
P.   R.   R.   Co., 
228  N.  Rebecca  St., 

Pittsburgh,    Pa. 

Baylor,  H.  N., 

Foreman,  Penna.  R.  R.   Co., 
7401   Susquehanna  St., 

Pittsburgh,    Pa. 
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Bcalor,  B.  G.. 

Vice    Pres.    and    General 
Manager, 

Althom  Sand  Co., 
421   Wood  St., 

Pittsburgh,    Pa. 

Beatty,  E.  A., 
c.  o.  Weston-Mott  Co., 

Flint,   Mich. 

Beatty,  E.  G., 

Rep  .  Galena  Signal  Oil  Co., 
Miller  Park,  Franklin,  Pa. 

Beatty,  Harry  M.. 

Freight  Conductor   P.  R.   R., 
Elrama,   Pa. 

Beaumont,   Clifton, 

Sales  Agent,  Grip   Xut  Co., 
Ill    So.   Gilmore   St., 

Baltimore,  Md. 

Beebe.    I.    L., 

Rep.    Dearborn-Chetnical    Co., 

1623  Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 

Bellows.  A.  B., 
Vice  Pres't.,  Pittsburgh 
Testing  Laboratory. 
7th  and  Bedford  Aves., 

Pittsburgh,   Pa. 

Belsterling,  C.   S.. 
Traffic  Manager, 

American    Bridge  Co., 
Frick  Building, 

Pittsburgh,   Pa. 

Beltz,   John    D.. 
Asst.  Train   RTaster, 
B.  &  O.  R.  R.  Co., 
107  Grant  Ave., 

New  Castle,  Pa. 

Bender,  F.  H., 

American   Steel   Foundries, 

1624  Commercial  National 
Bank   Bldg., 

Chicago,  111. 

Bengnot,  J.  J., 
General  Foreman. 
Pennsylvania  Co., 

Alliance,  Ohio 


Benner,   Samuel  A., 
Gen'l.  Mgr.  Sales, 
Carnegie   Steel  Co., 
Carnegie   Bldg., 

Pittsburgh,  Pa. 

Bennett,  H.  W., 

Clerk,  Penna.  R.  R.  Co., 
Penna.   Station, 

Pittsburgh,  Pa. 

Bennett.  R.  G.. 
c.   o.   Test   Plant, 

Altoona,    Pa. 

Berg,  Karl. 
Draftsman,  P.  &  L.  E.  R.  R., 
6563  Apple  Ave., 

Pittsburgh,    Pa. 

Berghane,  A.  E., 

Inspector,   Westinghouse  Air 
Brake  Co.. 
352  Broadway, 

Pitcairn,  Pa. 

Bernard,   R.   Y.. 
Railway   Supplies. 
Land    Title    Bldg., 

Philadelphia,  Pa. 

Beswick,  John, 

Ass't.  Road  Foreman  of 
Entjines.  P.  R.  R.  Co., 
2424  Beale  Ave., 

Altoona,  Pa. 

Bigelow,  Harry  T.. 

Rep..   Hale   &   Kilburn 
Mfg.    Co., 

Fisher    Building, 

Chicago,    111. 

Bihler.  L.   C, 
Traffic   Manager. 
Carnegie  Steel  Co., 

Room  814  Carnegie  Bldg., 
Pittsburgh,    Pa. 

Billinger,   G.   C. 

Draftsman   P.    S.    C.   Co., 
2538    Perrysville    Ave.. 

N.  S.,  Pittsburgh,  Pa. 

Billineham,   R.   A., 
Supt.   M.   P.. 

P.  S.  &  N.  R.  R.. 

St.  Marv's.  Pa. 
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Binns,  J.   Y., 
Special  Agent, 

Monongahela   R.   R.   Co., 

Brownsville,  Pa. 

Blackall,  Robt.  H., 
Railway    Supplies, 

130S  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Blair,   Harry  A., 
Div.   M.  C.   B., 
B.  &  O.  R.  R., 

304  Renova    St., 

Pittsburgh,   Pa. 

Blakley,    T.    j\l., 
R.  F.  of  E.,  Penna.   R.  R., 
Penna.  Lines  Bldg., 

Pittsburgh,   Pa. 

Bleasdale,  Jas., 
Supervisor  Air  Brakes, 
B.  &  O.  R.  R., 
526  Wallace  Ave., 

Wilkinsburg,    Pa. 

Blest.   M.    C, 

Mechanical  Engineer, 
Western   Steel   Car  & 
Foundry  Co., 

Hegewisch,  111. 

Boenig,   Geo.   C, 
P.   W.   Insp'r.,   P.   R.   R.. 
Box    17,    E.    Liberty    Sta.. 
Pittsburgh,   Pa. 

Bogert,  Wm.  J., 
General  Agent, 

San   Pedro,   Los  Angeles 

and  Salt  Lake  R.  R., 

Oliver  Building, 

Pittsburgh,   Pa 

Bole,   Rnl)t.    A., 

Manager,    Manning, 
Ma.xwell   &  Moore, 

Room    1005,    Park    Bldg.. 
Pittsburgh,    Pa. 

Bond,  W.  W., 
Asst.  Road  Foreman   of 
Engs.,  Penna.  R.   R.   Co., 
5447  Kincaid  St., 

Pittsburgh,   Pa. 


Booth,  Arthur, 

Ass't.   Gen'l.   Pur.  Agent, 
Pliiladelphia    Co., 
435   Sixth  Ave., 

Pittsburgli,    Pa. 

Booth,  J.  K., 
Genl.  Fore.,  B.  &  L.  E.  R.  R., 
No.  8  Penn  Ave., 

Greenville,  Pa. 

Booth,  Jas., 

Rep.,   Midvale   Steel    Co., 
Oliver  Building, 

Pittsburgh,  Pa. 

Bottomly,  E.  S., 
Chief  Joint   Inspector, 
B.  &  O.  R.  R.  Co., 

Martinsburg,  W.  Va. 

Boyer.   Chas.   E., 
Gen'l.    Car   Inspector, 
P.    R.    R.    Co., 
Room  204  Penna.  Station, 
Pittsburgh,    Pa. 

Boyer,  John   B., 

Loading  Expert,  Bridge  Dept., 
The   Penna.   Steel  Co., 

Steelton,  Pa. 

Boyle,  H.  Edgar, 

Chief   Clerk,  Car  Record  Dept., 
Penna.  Lines  West  of  Pitts- 
burgh, 1013  Penn  Ave., 

Pittsburgh,  Pa. 

Brady,  Daniel   M., 

President,   Brady   Brass  Co., 
95   Liberty  Street, 

New    York.   N.    Y. 

Brandt,   E.   K., 
Ass't.   Train   Master, 
Penn'a    R.    R., 
Penna.    Station, 

Pittsburgh,    Pa. 

Branson,  Craig   R., 
M.   P.   Inspector, 
Penns3'lvania    Co.. 
302   West    Berry   St., 

Fort    Wayne,    Ind. 

Brantlniger.  J.   H.. 

Engineman,   P.    R.    R., 
226   Miller    St., 
Mt.    Oliver,    Pittsburgh,    Pa. 
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llrrum.  A.  C, 
Asss.  Sup'r  Signals.  P.  R.   R., 
S47  N.   Linden    \\e., 

J'itlsbni\yh,    Pa. 

Brocso.  E.  W'., 

Car   Lighting-   l'"oicman, 
Pcnna.    Lines    West, 
1741  Buena  Vista  St., 

X.  S.,  Pittsburgli,  Pa. 

Brenran,  1-'.  J., 

Master    .Mechanic, 
P..  R.  &  P.  Rv., 

DuBois,   Pa. 

Bi-etz,   F.    K., 
General    ]Manager,    Morgan- 
town  and  Kingwood  R.  R. 

Morgantown,   W.  Va. 

Brewer,  Wm.  A., 

Mechanical    Engineer, 
Standard  Ry.  Equip.  Co., 
Prick  Bldg., 

Pittsburgh,   Pa. 

Brewster,  Morris    B., 

Rep.,    U.    S.    Metallic    Packing 
Co.,  6040  Jefferson  Ave., 

Chicago,  111. 

Briggs,  L-a  Otis, 
Train  Dispatclier, 
Pittsburgh  Division, 
P.  R.  R.  Co., 
Penna.    Station, 

Pittsburgh,   Pa. 

Briggs,   Templeton, 
Assistant  Chief  Inspector, 
Carnegie   Steel  Co., 
Schoen   Steel  Works, 

McKees  Rocks,  Pa. 

Brooks,   Walter  A., 

Asst.   .Foreman    Boiler   Shop, 
Penna.    Co., 
3211    East    St., 

Pittsburgh,    Pa. 

Brower,    R.    M., 

Rep.,  American   Brake   Shoe 
&   Foundry   Co., 
30  Church  St., 

New  York,  N.  Y. 


Brown,   A.   D., 

C.   C.   to   Genl.    Manager, 
P.  &  L.    !■;.   R.   R.  Co., 
General   Ollice, 

Pittsburgh, 


Pa. 


Brown,  .Alexander  M., 
General   Manager, 

Zug  Iron  &  Steel  Co., 

I'hirtecnth  and   Etna  Sts., 
I'ittsburgh,  Pa. 

Brown,  D.  S., 
Clerk,    P.    R.    R., 

814   So.    Soles    St., 

McKeesport.   Pa. 

Brown,  E.  C, 

Chief  Civil  Engineer, 
Carnegie  Steel  Co., 
Room  1122, 

Carnegie   Bldg., 

Pittsburgh,  Pa. 

Brown,  J.   Alexander, 
Vice  Prest.  and  Mgr., 
The   Railway   Equipment 
&  Publication    Co., 
75  Church  St., 
15th    Floor, 

New   York,   N.   Y. 

Brown,  J.    F., 
Fairbanks    Co., 
29th    and    Liberty, 

Pittsburgh,    Pa. 

Brown,  John  T.,  Jr., 
Supt.  Duquesne  Reduction  Co., 
Gross  and  Yew  Sts., 

Pittsburgh,    Pa. 

Brown,   L.   M., 

Salesman,  McKenna   Bros., 
107   Virg'nia   Ave., 
Mt.   Washington, 

Pitts1)urgh,  Pa. 

I'rownscombe.   G     L. 
Clerk,  Union  R.  R.  Co., 

Port  Perry,  Pa. 

Brunker,    A.    R., 
General  Sales  Agent, 

American    Steel    Foundries, 
36th  and  A.  V.  Rwy., 

Pittsburgh,  Pa. 
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Brunner,   F.   J., 
Auditor,  Wabash  Pgh.  T.  Ry., 
521  Wabash  Bldg., 

Pittsburgh,    Pa. 

Bucher,   C.   A.. 

420  Pacilk  Ave., 

Pittsburgh,  Pa. 

Buckbee,   W.,   A. 

Slingerlands,   N.   Y. 

Buckley,   Wm., 

Welding    Engineer, 

Davis   Bournonville   Co., 
90'  West  St., 

New    York. 

Buechner,  W.  A., 
District    Manager, 

E.  F.  Houghton  &  Co., 
615    Fulton    Bid., 

Pittsburgh,    Pa. 

Bugle,  Geo., 
Asst.  R.  F.  Engines, 
Penna.  R.  R.  Co., 

346  Miller  St., 
Mt.  Oliver,  Pittsburgh,  Pa. 

Buffington,  W.   P., 
C.   C.   to  Supt.  Trans., 
Pittsburgh   Coal    Co., 
Hussey   Building, 

Pittsburgh,  Pa. 

Bulkley,  B.  M., 

Rep.,  Greene,  Tweed   &  Co., 
8  Elsinore  Apt.,  Craft  Ave., 
Pittsburgh,  Pa. 

Burke,  William, 
Assistant   Yard   Master, 
Monon.   Conn.   R.   R., 
405  Oakland  Ave., 

Pittsburgh,   Pa. 

Burns,  J.   D., 

Salesman,   Crucible   Steel  Co., 
1919    Oliver    Bldg., 

Pittsburgh,    Pa. 

Burns,  R.  C, 

Chief  Air  Brake  &  Steam 
Heat  Insp'r.,  Penna.   R.  R., 
Altoona,  Pa. 


Burry,  V.  J., 
Chief  Draftsman, 

P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Butler,    W.    J., 

Enginehouse    Foreman, 
Monon.    R.    R., 
Box  719 

So.   Brownsville,   Pa. 

Butts,    G.   W., 

Ass't.   M.    M.   P.    R.   R., 

Altoona,    Pa. 

Byron,   A.   W., 
Master   Mechanic, 
P.   R.   R.    Co., 
32nd  Carson  Sts., 

S.  S.,  Pittsburgh,  Pa 

Cahill,  M.   H., 
Superintendent, 
B.  and   O.   R.   R.. 

New  Castle,  Pa. 

Cain,  Clyde  C, 
Chief   Clerk, 

Firth-Sterling  Steel   Co., 
1422  Oliver  Bldg., 

Pittsburgh,  Pa. 

Caine,  C.  D., 

Foreman,  P.   R.   R., 
434  Shady  Ave., 

Pittsburgh,   Pa. 

Calvert,  H.  W., 

Round   House    Foreman, 
P.  &  L.  E.  R.  R., 
1110    Valley   St., 

McKees    Rocks,   Pa. 

Campbell,   I.   K., 
County  Commissioner, 

Pittsburgh.    Pa, 

Camlin,  A.  D., 

Freight  Agent,  P.  R.  R., 

East    Liberty,    Pa. 

Cardwell,  J.  R., 
Pres.,  Union  Draft  Gear  Co., 
1162  McCormick  Bldg., 

Chicago,    III. 
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Carpenter,   Harry   L., 
Central    States    Rep., 
Ajax   Metal   Co., 

4048  Jenkins  Arcade, 

Pittsburgh,   Pa. 

Carroll,  J.  T., 

Asst.    Genl.    Supt.    Motive 
Power,  B.  &  O.  R.  R., 

Baltimore,  Md. 

Carson,  G.  E., 

Div.   Master   Car   Builder, 
N.  Y.  C.  &  H.  R.  R.  R.  Co., 
W.  Albany,  N.  Y. 

Casey.  P.  H.. 

C.  C.,  Pressed  S.  C.  Co., 
28   E.   Orchard  Ave., 

Bellevue,   Pa. 

Cassiday,   C.  R., 

Chief  Clerk.  \V.  P.  T.  Ry., 
419  Wabash  Bldg., 

Pittsburgh,  Pa. 

Cassidy,   D.   E., 
Asst.  M.  M., 

P.   R.    R.   Company, 
1716  Middle  St., 

Sharpsburg,   Pa. 

Casterline,  Charles, 

Freight  Agent.  P.  R.   R., 
No.  1  Third  St., 

Sharpsburg,   Pa. 

Cato,  J.   R., 

Foreman   Stores   Dept., 
Pressed  Steel  Car  Co., 
622  Center  Ave., 

Avalon,  Pa. 

Chapman.   B.   D., 

^lachinists'    Foreman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Chester,    Chas.    J.. 
Gen.  Stay  Bolt  Insp'r, 
Penna.   R.   R.    Co., 
c.  o.  M.  M..  28th  St.. 

Pittsburgh,   Pa. 

Chilcoat.   H.   E., 

Rep.,  Westinghouse  Air 
Brake    Co., 
318  Westinghouse  Bldg., 
Pittsburgh,  Pa. 


Chittenden,   A.   D., 
Ass't.  to   Genl.    Manager, 
B.  &  L.  E.   R.  R., 

Room    1012, 

Carnegie    Bldg.. 

Pittsburgh,    Pa- 

Christfield,  J.  G., 

Mechanical  Engineer. 

Forged   Steel   Wheel   Co., 

Butler,  Pa.. 

Christiansen,    A., 
Chief   Engineer, 

Standard   Steel   Car  Co., 

Butler,  Pa. 

Christy,  F.  X., 

Enginehouse    Foreman, 
P    R     R 
'4406   Butler   St., 

Pittsburgh,   Pa. 

Christy,  O.  B.. 
Asst.  R.  F.  of  Engs., 
B.  &  L.  E.  R.  R., 
27  Columbia  Ave., 

Greenville,   Pa.. 


Chrysler,   W.   P., 
716   Stuem    St., 


Flint,   Mich. 


Clancy,  J.  R., 

1010  W.  Belden  Ave., 

Syracuse,  N.   Y, 

Clark,   C.   C, 

Chief  Clerk,  Sales  Dep't., 
Pressed   Steel    Car   Co., 
Room  1908, 

Farmers    Bank  Bldg., 

Pittsburgh,   Pa. 

Clark,   Chas.  H., 

President,  Clark  Car  Co., 
2121   Oliver  Bldg., 

Pittsburgh,  Pa. 

Clark,  D.  G.. 

Firth-Sterling  Steel   Co., 
710  Lake  St., 

Chicago,  111. 

Clark,  H.  L., 

Railway   Supplies, 
Shannon   Building, 

Pittsburgh,    Pa. 
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Clarke,    Robert   C, 

Surgeon,  P.  &  L.  E.  R.  R., 
129  So.   Highland  Ave., 

Pittsburgh,    Pa. 

■Clifford,   M.  J., 

General  Yard  Master, 
Monongahela    R.  R., 
P.  O.  Box  705, 

Brownsville,   Pa. 

Cline.  W.  A., 

Asst.  Supt.  Transportation 
and    Labor, 

Carnegie   Steel   Co., 
713   10th   Ave., 

Munliall,    Pa. 

Coates,  H.  T.,  Jr., 
Ass't.    Eng'r.    :M.    P., 
Penna   R.   R.   Co., 

Broad   Street   Station, 

Philadelphia,    Pa. 

Code,  J.  G., 

General    Manager, 
W.  P.  T.   Ry., 

419  Wabash  Bldg., 

Pittsburgh,   Pa. 

Coffin,  J.   S.. 

President,    Franklin    Ry. 
Supply  Co., 
30   Church   St., 

New  York   City,   N.   Y. 

Coffin,   W.    E., 

Rep.   National    Malleable 
Castings   Co., 
7706  PlaC;  Ave.. 

Cleveland,    O. 

Coho,   O.   C, 

Engine  House   Foreman, 
Penna.  R.   R.  Co., 

Youngwood,    Pa. 

Cole,  Jewett. 

Asst.    Enginehouse   Foreman, 
407  Barnes  St.. 

Wilkinsburg,   Pa. 


Cole,  Joshua   T.. 
Engineer,  P.  R.  R., 


Derry,  Pa. 


Collins,   C.   R., 

C.  T.  Time  Clerk, 
Penna.   R.   R.   Co., 
220    Penna.    Sta., 

Pittsburgh,    Pa. 

Conley,  Clark  C, 
Train   Dispatcher, 
P.  R.  R.  Co., 
Penna.   Station, 

Pittsburgh,  Pa. 


Conneeley,   E.  K., 
Purchasing    Agent, 
P.  &  L.  E.  R.  R.  Co., 
Gen"l   Office, 

Pittsburgli,    Pa. 

Connell,    J.   H.. 

Agent,   P.   R.  R.   Co., 

Cresson,   Pa. 

Conner,  W.  P., 

Engineer.  P.  R.  R., 

Floreffe,  Pa. 

Conway,   J.    D., 

Sec.  &  Treas.   Railway  Supply 
Manufacturer's    Association, 
630   Oliver   Bldg., 

Pittsburgh,  Pa. 

Cook,   Joseph    A., 
Ass't.  Train   Master, 
Penn'a  R.  R., 
2845    Broadway    Ave., 

Dormont   Boro.,   Pa. 

Cook,   Thos.    R., 
Asst.   Ensrr.  M.  P., 
Lines  West, 

205  N.  Negley  Ave., 

Pittsburgh,    Pa. 

Cooper.  F.  E., 

Foreman   ^Machine   Shop, 
P.   &  L.  E.  R.   R., 

408  Mill  St., 

Coraopolis,    Pa. 

Cooper,  Wm.   M., 

Draftsman,   P.   S.   C.   Co., 
655    Means    Ave., 

Bellevue,    Pa. 

Cooper,  J.  H.. 

Rep..   Dearborn   Chemical  Co., 
1623   Farmers   Bank   Bldg., 
Pittsburgh,  Pa. 


350 


Copcland.  T.  F., 

Road   Foreman  Eng's., 
Carnegie   Steel    Co., 

Munhall,   Pa. 

Cotton,  A.  C. 

Instructor,  P.   R.  R., 
26th  St.  C.  W.  Bldg.. 

Pittsburgh,  Pa. 

Condit,  E.  A.,  Jr., 

Sales   Mgr.,   Rail  Joint  Co., 
Oliver  Building. 

Pittsburgh,    Pa. 

Coulter,   A.    F., 

G.    C.   F.,   Union    R.    R.   Co., 

Port   Perry,    Pa. 

Courson,  Chas.   L., 

Fore.    Car    Inspectors, 
P.   R.   R.   Company, 

Pitcairn.   Pa. 

Courson,  J.   F., 
General    Foreman, 

Pennsylvania  R.  R.  Co., 

Pitcairn,    Pa. 

Courtney,   D.  C, 
Mechanical   Expert, 

Pittsburgh   Railroad   Device 
Co.,   1130  Sheffield  St., 
X.   S.,   Pittsburgh,    Pa. 

Cover,  N.   C, 

Chief  Clerk  M.  P.   Dep't., 

P.  &  L.  E.  R.  R.  Co., 

15  Tacoma  Ave., 

Youngstown,    O. 

Craig,    E.    M., 

Smoke  Inspector, 
P.  R.  R.  Co.. 

601  West  Railroad  Ave., 
Oakmont,  Pa. 

Craig,    E.    A., 

South    Eastern    Manager, 
Westingbnnse   Air   Brake    Co., 
318  Westinghouse   Bldg., 
Pittsburgh,   Pa. 

Crawford.  A.   M.. 

Signal  Rep'mn.  P.  R.  R.. 
641    Collins  Ave.. 

Pittsburgh,  Pa. 


Crawford,   D.   F., 

Genl.  Supt.  Motive  Power, 
Pennsylvania    Lines    West, 
Pittsburgh,    Pa. 

Crenner,   Jos.   A., 

Rep.   Dearborn   Chemical    Co., 
1623  Farmers   Bank  Bldg., 

Pittsburgh,   Pa. 

Crisfield,  John  W., 
Supt.  Transportation, 
Carnegie  Steel  Co., 

Clairton,  Pa. 

Croft,   Elliot  P., 

Engineman,    Penna.    Co., 
8  Eloise  St., 

N.  S.,   Pittsburgh,   Pa. 

Cromwell,  S.  A., 

Supt.    Train    Supplies 
and  Expenses, 

B._&  O.  R.  R.  Co., 
736  X.  Carrollton  Ave., 
Baltimore,  Md. 

Crouch,  A.  W.. 

Vice    President,   Dearborn 
Chemical  Co., 

705  C.  P.  R.  Bldg., 

Toronto,  Canada. 

Crouch,   John, 

Enginehouse    Foreman, 
P     R     R 
418  Caldwell  Ave., 

Wilmerding,  Pa. 

Cryle,  Wm.. 

Special  Officer,  P.  R.  R.  Co., 
Freeport,   Pa. 

Cullen,  Jas.  K., 
President, 
The  Xiles  Tool  Works  Co., 
Hamilton,   Ohio. 

Cunningham,   R.   I., 
Mechanical  Expert, 
W.  A.  B.   Co., 

436    Franklin    Ave., 

Wilkin sburg.   Pa. 

Currie,    J.    C, 

Rep.,  Nathan  Mfg.  Co., 
85    Liberty   St., 

New  York,  N.  Y. 
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Curtis,  H.   C, 
Clerk, 

P.,  C,  C.  &  St.  L.  R.  R., 

Carnegie,   Pa. 

Daily,   Irwin   P., 

Clerk,  B.  &  O.  R.  R., 
768  Melbourne   St., 

Pittsburgh,   Pa. 

Dalton,  C.  R., 
M.    P.    Inspector. 
Penna.   R.    R.    Co., 

S.   S.    Pittsburgh,    Pa. 

Dambach,  C.  O., 
Superintendent, 

VVabash-Pgh.   Terminal  Ry., 
Wabash    Bldg., 

Pittsburgh,    Pa. 

Danforth,  G.  H., 

Asst.  Structural   Engr., 
■      J.  &  L.  S.   Co., 

3rd  Ave.  and  Ross  St., 

Pittsburgh,  Pa. 

Darlington,  H.  B., 
Ass't.  Treas.  Union 
Spring  &  Mfg.  Co., 
2432  Oliver  Bldg., 

Pittsburgh,  Pa. 

Dashiell,  J.  W., 

F.  &  T.  Agent,  B.  &  O.  R.  R., 
Glenwood   Station, 

Pittsburgh,    Pa. 

Davis,  H.  J.. 

Supt..  St.  Clair  Terminal  R.  R., 
Clairton,  Allegheny  Co.,  Pa. 

Davis,  I.  J., 

Superintendent, 
A      ■'Pressed  Steel  Car  Co., 
6630   Brighton   Road, 

Ben  Avon,  Pa. 

Davis,  J.  E., 

Master  Mechanic, 

Hocking  Valley  R.  R., 
396  Stoddart  Ave., 

Columbus,   Ohio. 

Davis,  Thos.   R., 
Mech.  Expert, 
J.   Rogers  Flannery  &  Co., 
Vanadium   Bldg., 

Pittsburgh,  Pa. 


Deane,   Robert, 

Chief  Clerk,  B.  &  O.  R.  R., 
4631    Chatsworth   Ave., 

Pittsburgh,   Pa. 

DeArment,  John  H., 

Foreman,  Blacksmith  Shop, 
P.  R.  R.  Co., 
P.   O.   Box  284, 

Pitcairn,  Pa. 

Deckman,   E.  J., 
Mfg's.   Agent, 

1417  Oliver   Bldg., 

Pittsburgh,  Pa. 

Degener,    P.    A., 

Secretary  and  Treasurer, 
Dempcy-Degener   Co., 
Empire    Bldg., 

Pittsburgh,   Pa. 

DeLaney,    V.    W., 
Genera!   Yardmaster, 

Youngstown  Steel  &  Tube 
Co., 

Youngstown,    Ohio- 

Demarest.  T.  W., 
Supt.   Motive   Power, 
Pennsylvania    Lines. 

Ft.  Wayne,  Ind. 

Deneke,   W^   F., 

Freight  Agent,  B.  &  O.  R.  R., 
593  Jones  Ave., 

North  Braddock,  Pa. 

Denham,  T.   B., 

Chief  Clerk,  Engr.  Dept., 
P.  S.  C.  Co.. 
35  Howard   St., 

Bellevue,   Pa. 

Dennis,   James   G., 
Train   Dispatcher, 
Penna.  R.  R.  Co., 
Penna.    Station, 

Pittsburgh,   Pa. 

DeRemer,  W.  L., 
V.  Pres..  Spencer  Otis  Co., 
747  Railway  Exchange  Bldg.,. 
Chicago,  111. 

Detwiler,  U.    G., 

Foreman    Car   Shop, 
Penna.   R.   R.    Co., 
P.  O.   Box  97, 

Verona,  Pa. 
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DeWitt,  Jennings, 
Vice  Pres.,  Frecport 
b\  C.  &  Al.  Co., 

I'rceport,  Pa. 

Dickinson,   F.  W., 
M.  C.  B.,  B.  &  L.  E.  R.  R.  Co., 
Greenville,   Pa. 

Doanc,   Willis   S., 
Dis't.   Sales  Mgr., 

Davis    Bouriu)nvillc    Co., 
2930  Penn   Ave., 

Pittsburgh,   Pa. 

Dobson,  O.  C, 
Salesman,  The 

Carborundum   Co., 
Frick  Annex, 

Pittsburg]],   Pa. 

Donahue,  C.  J.. 
Ass't.    to   Vice    President, 
American   Loco.   Co., 
30  Church  St., 

New  York.  N.  Y. 

Donovan,    P.    H., 

Mechanical   Engineer, 
W.  A.   B.   Co., 

Wilmerding,    Pa. 

Dorr,    Charles    O., 
Chief  Clerk, 

Alonongaliela   R.   R.    Co.. 

Brownsville,   Pa. 

Doty,  W.  H., 

Air  Brake  Instructor, 
P.  R.  R.  Co., 

Derry,  Pa. 

Douty.  C.  D., 

Insp.  Test  Dept.,  P.  R.  R.. 

Barree,    Pa. 

Dow,  Geo.  N., 

Genl.  Mechanical  Inspector, 
X.  Y.  C.  Lines, 

West  Mentor,  O. 

Downes,  D.   F., 
Ass't.  Train   Master, 
P.  R.  R.  Co., 

Pittsburgh    Division, 
5648  Rural  Ave., 

Pittsburgh,    Pa. 


Downing,   L   S., 

Master   Car    l)uil(Ier, 
C.  C.  C.  &  St.  L.  R.  R., 

Indianapolis,    Ind'. 

Drake,   Thos.    E., 

Clerk,    Supt's.    Office, 
B.  and  O.  R.  R., 
4631    Chatcsworth   Ave., 

Pittsburgh,   Pa, 

Drake,  W.  C, 
Clerk,  Office  General   Supt., 
B.  &  O.  R.  R., 

Pittsburgh,   Pa. 

Drane,   Edward   J., 
Asst.  Chief  Clerk, 
Car  Record  Office, 
Penna.   Lines, 

184  Sheridan   Ave., 

Bellevue,  Pa. 

Dravo,  M.  S., 

Rep.,    Crucible    Steel    Co. 
of  America,  Frick  Building, 
Pittsburgh,   Pa. 

Drayer,  U.  S., 

Draftsman,  P.  R.  R.  Co., 

Altoona,    Pa. 

Dress,  Geo.  M., 
2944  Osceola, 

Denver,    Cola. 

Dudley,    S.    W., 
Asst.  Chief  Engr., 
W.   A.   B.   Co., 

Wilmerding,  Pa, 

Duer,  H.  T., 

Ticket  Seller,  P.  R.  R., 
339  Collins  Ave., 

Pittsburgh,   Pa- 
Duff,   Samuel   E., 

Consulting   Engineer, 
706  Empire   Bldg., 

Pittsburgh,    Pa. 

Dugan,   Hugh  A., 
Yardmaster,  Mon.  Con.  R.   R., 
4640  Chatsworth    Ave.. 

Pittsburgh,    Pa, 

Duggan,   E.   J„ 

Clerk,   Montour  R.   R., 
1024  Oliver  Bldg., 

Pittsburgh,  Pa. 
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Dunham,   F.   C, 

Special   Sales   Agent, 

U.  S.  Metal  &  Mfg.  Co., 
165    Broadway, 

New    York,    N.    Y. 

JDnnlnm,  T.   P., 

JRep.  The  Gaiiock  Packing  Co. 
604  Arch   St., 

Philadelphia,   Pa. 

Dunlap.   A.    N.. 
District  Manager, 
The  Bird-Archer  Co., 
1st   Nat"l   Bank  Bldg.. 

Pittsburgh.  Pa. 

Dunlevy,   J.   H., 
Freight    Agent, 
Penna.   R.   R.    Co., 

70  South  Seventh   St., 
South  Side,   Pittsburgh,  Pa. 

Dussel,  F.  E., 

Secretary    and    Treasurer, 
Transue   &   Williams   Co., 

Alliance,  Ohio. 

Dygert,  W.  B.,  Jr., 

Asst.   on    Engr.    Corps, 
P.  C.  C.  &  St.  L.  Ry., 
1013   Penn   Ave.. 

Pittsburgh,   Pa. 

Dzugan,  John, 

Sifpnalman,    Union    R.    R., 
P.   O.   Box  86, 

Port   Perry,    Pa. 

Eagan,  W.  T., 
Train    Master, 
B.  &  O.   R.   R., 

Newark,   O. 

Easter.  Dr.  D.  M.. 
Medical  Examiner, 
P.  R.  R.  Co., 

Merchants    Hotel. 

Greensburg.  Pa. 

Edmunds,  Frank  W.. 

Sales  Agent.  The  Dressel 
Railway  Lamp  Works, 
3868  Park  Ave., 

New  York,  N.  Y. 

Edwards,  G.  H.. 

Dist.    S'lpt.    Puiiman    Co., 
1013   Penn   Ave.. 

Pittsburgh.    Pa. 


Eichenberger,  J.  J., 

Freight  zAgent,  Penna.  Co., 
North   and   Irwin   Aves., 

Allegheny,  Pa. 

Eichenlaub,  W.  C, 
Ass't.   Sales  Manager, 

Union   Steel  Casting  Co., 
61st  St.  &  A.  V.  Ry., 

Pittsburgh,  Pa. 

Eissler,  Robert  F., 

Care    Duquesne    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

Elliot,  A.  H., 
Representing, 

American    Brake    Shoe    and 

Foundry  Co.,   Room   1335, 

Real  Estate  Trust  Bdg., 

Philadelphia,  Pa. 

Elliott,  J.   B., 
M.  M.,  B.  &  O.  R.  R.  Co., 
325  Boyles  Ave., 

New  Castle,  Pa. 

Elliott,  M.  W., 

Manager,  Consumers  Oil  Co., 
1016   Constance   St., 

N.   S.,    Pittsburgh,   Pa. 

Elmer,   Wm., 
S.  M.  P.,  Northern  Div., 
P.  R.  R.   Co.. 

622   Brisbane   Bldg.. 

Buffalo,  N.  Y. 

Elverson.  H.  W., 
General   Foreman. 
Misc.  Order  Dept., 
Piessed  Steel  Car  Co., 

IMcKees  Rocks,  Pa. 

Emery,  C.  W., 
Yard   Master,   Monongahela 
Connecting  R.  R., 

Second   Ave.,  near   Bates 
St., 

Pittsburgh,  Pa. 

Evans.   F.   D., 

C.    C    Treasury    Dept., 
Pressed   Steel   Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh.    Pa. 
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Evans,  K.  J., 

V.    P.    &    Gen'l    Manager, 
Franklin  Mfg.  Co., 

I'Vanklin,    Pa. 

Evans,   Sani'l   R., 
Yard   Master, 

!Monf>nj;alicla   K.   R.   Co., 
408  Fifth  Ave., 

Brownsville,  Pa. 

Everest,   W.    \]., 
Traflic   Manager,  Westing- 
lionse  J'Jec.  &   Mfg.,  Co., 

East   Pittsburgh,   Pa. 

Fairman.    II.    T.. 
care    Penna.    Lines. 

Mansfield,   O. 

Falkenstein.  W.   U.. 

Superintendent,    Railway 
Steel  Spring  Co., 

20th   and    Liliert}'   Sts., 

Pittsburgh.    Pa. 

Paris,  J.   M., 

Master  Mechanic. 

Youngstown    Sheet   and 
Tube    Co., 

Youngstown,   Ohio. 

Farrington,  J.  C, 

Foreman,  P.  S.  C.  Co., 
5  E.  Orchard  Ave., 

Bellevue,   Pa. 

Felton,   F.   J.. 

Acting  Sup't.  Car  Wheel  Fdy. 
Pressed  Steel   Car  Co.. 

^IcKees    Rocks,    Pa. 

Ferguson,   D.    E., 
Purchasing   Agent, 
H.   K.   Porter   Co., 
49th    Street. 

Pittsburgh,    Pa. 

Ferguson,  R.   B., 
Clerk  to   Supt., 

Mon.    Conn.    R.    R., 
4439   Chatsworth   Ave., 

Pittsburgh,    Pa. 

Ferren,  Rob't.  O., 

Locomotive   Engineer, 
Penna.   R.   R.    Co.. 
1233  Franklin  St., 

Wilkinsburg,   Pa. 


Fettmger,    II.    O., 
Rep.,   Clement  Restein   Co., 
133  N.  Second  St., 

Philadelphia,   Pa. 

Field,  Arthur  W., 
General    Sales   Agent, 

Standard   Motor   Truck   Co., 
Frick   Annex, 

Pittsburgh,   Pa. 

Finegan,   L., 

Master    Mechanic, 
B.  &  O.  R.   R.   Co., 

Glen  wood.   Pa. 

Finley,   Geo.   F., 
Wreckmastcr,   Penna.    R.    R., 
Youngwood,   Pa. 

Finley,  Jas.   A., 

Pgh.    Air   Brake   Co., 
818  Washington   Blvd., 

Pittsburgh,    Pa. 

Finney,   R., 

General    Agent, 

B.  &  O.  R.  R.  Co., 
Rooms  930-931, 
Oliver  Building, 

Pittsburgh.   Pa. 

Fitzgerald,    D.   W., 
Assistant   Foreman, 
Machine   Shop, 
Penna.    Lines, 

1600  Commerce   St., 

Wellsville,    Ohio. 

Fitzgerald,   H.   M., 

Tariff  Clerk,   Penna.   Co., 
835   Fulton   Bldg., 

Pittsburgh,   Pa. 

Fitzpatrick,  F.  R., 

Engine    House    F"oreman, 
Penna.    Lines    West, 

Fort   Wayne,   Ind. 

Flaherty,  P.  J., 
Manager, 

American   Car  and  Ship 
Hardware  Alfg.  Co., 

New  Castle,  Pa. 

Flaherty,  T.  K., 

Road     Foreman    Eng's. 
B.  &  O.  R.  R., 

Grafton.  W.  Va. 
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Flannery,  Jas.  J., 

Prest.,  Flannery  Bolt  Co., 
Vanadium  Building, 

Pittsburgh,    Pa. 

Flannery,   Jos.    IVI., 

Pres.,   Standard  Chemical   Co., 
Vanadium   Building, 

Pittsburgh.   Pa. 

Floyd,  W.  J.  C, 

Dep't.  Supplies,  City  of  Pgh., 
815    St.   James   St., 

Pittsburgh,    Pa. 

Fluent,   B.   P., 
Eng.    Dispatcher, 
B.  &  L.  E.  R.  R., 
Box   42, 

X.   Bessemer,  Pa. 

Poller,  Chas.   S., 
^Igr.    Sales,    Union 
Spring   &  Mfg.   Co., 
2432  Oliver   Bldg., 

Pittsburgh.    Pa. 

Foreman,  Jacob   E., 
Tank   Shop    Foreman, 
P.  R.  R.  Co.,  28th  St.  Siiops, 
Pittsburgh,    Pa. 

Forsythe,  Geo.  B., 
Ass't.   Foreman,  Freight  Car 
Builders,   Penna.   Co., 
P.  O.  Box  95, 

Conway,  Pa. 

Frame,    R.    S..   Jr., 

Genl.  Mgr.  and.  Chief  Engr., 
M.  &  L.  R.  R.  Co., 

Old  Washington,   O. 

Franey,   J.   F., 

Rep.  Dearborn  Chemical  Co. 
of   Canada, 
705  C.  P.   R.  Bldg., 

Toronto,    Ontario. 


Fray,  Samuel, 

General   Sales   Dep't., 
Carnegie  Steel  Co., 

Pittsburgh,  Pa. 

Frazier,  Edward  L.,  Jr., 
Draftsman,  Penna.  R.  R., 
P.   O.   Box  14, 

Verona,   Pa. 

Freshwater,  F.  H., 
Chief    Draughtsman, 
Pressed  Steel  Car  Co., 

IMcKees  Rocks,  Pa. 

Froelich,  J.   H., 
Ass't.  on  Engmeer  Corps, 
'  P.  C.  C.  and  St.  L.  Ry., 
39  North  Linwood  Ave., 
Grafton,  Pa. 

Frost,   Harry   W., 
President,  The  Frost 
Railway'   Supply   Co., 
812  Penobscot  Bldg., 

Detroit,    Mich. 

Fuller.   S.    R.,  Jr., 
41    Heights   Terrace, 

Ridgewood,    N.   J. 

Funk.   Sterling   R., 
Rep.,    Jenkins     Bros., 
701    Peoples   Bank   Bldg., 

Pittsburgh,  Pa. 

Gale,  C.  H., 

Supt.    Foundries, 

Pressed    Steel    Car   Co., 

McKees   Rocks,  Pa. 

Gallinger,   Geo.   A.. 
Manag-^r,   Ind.   Pneu. 
Tool   Co., 

1208  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 


Frank,    Laurence    W., 

Sec  Duquesnc  Steel  Fdy.  Co., 
1104  Arrott  Building, 

Pittsburgh,    Pa. 

Frasher,   John    D., 

Insp.,    Pre>sed    S.    C.    Co., 
613  Arch   St., 

X.  S.,  Pittsburgh.   Pa. 


Gano,    J.    H., 

Sup't.  and   M.   C.    B., 
Aliq.  &  Southern   Ry., 

Woodlawn,  Pa. 

Garaghty,  W.   C, 
963   Oakland   Ave., 
Price   Hill, 

Cincinnati,  O. 
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Garland,  W.  L., 

M^r.,  S.  C.  H.  &  L.  Co., 
501   Arcade   Bldf--., 

Philadelphia,  Pa. 

Gearhart,   IT.  J., 
Purchasing  Agent, 

Pressed  Steel  Car  Co., 
665  Maryland  Ave., 

Pittsburgh,    Pa. 

Gearhart,  J.  A., 

Manager,  Inspection  Dept., 
Gnlick-Henderson    Co., 
525  Third  Ave.. 

Pittsburgh,    Pa. 

Geddes,  Jas.   R., 

C.  C.  to  Gen'l.  Manager, 
Monon.    Connecting   R.   R., 
2nd  Ave.  near  Bates   St., 
Pittsburgh,    Pa. 

George.  M.  E., 
Car  Foreman, 
Union  R.  R.  Co., 

Port    Perry,   Pa. 

Germain,   L.,  Jr., 

Pres't.  Germain   Lumber  Co., 
Farmers    Bank   Bldg., 

Pittsburgli,    Pa. 

Gibson,    Frank, 
C.    C.   to   Supt., 
Union    R.    R.   Co., 
516  South   Ave.. 

Wilkinsburg,  Pa. 

Gibson,  Wm.   S.. 
Engr.,  M.  of  W.. 
Union   R.   R.   Co., 

Port  Perry,   Pa. 

Gies,  Geo.  E'., 

General  Foreman, 

Pennsylvania   Company, 
1529  Garfield  Ave., 

N.   S.,  Pittsburgh,   Pa. 

Gifford,    Charles, 

Rep.,   Monarch  Steel 
Castings    Co,, 

Detroit,    Mich. 

Gilbert,  Alex.   D., 
Clerk.  P.  R.   R.   Co., 
1104  Mulberrv  St., 

Wilkinsburg,    Pa. 


Gildroy,  Geo.  J., 

Supt.   M.  &  H.  Div., 

Lehigh  Valley  R.  R.  Co., 

Hazelton,    Pa. 

Gillespie,   John   M., 

G.    S.   A.,   Lockhart   Iron   8c 
Steel    Company, 

McKees  Rocks,  Pa. 

Gillespie,  Wm.  J., 
Boiler   Inspector, 
P.  &  L.  E.  R.  R., 
1127  Charles  St., 

McKees  Rocks,  Pa. 

Gillooly,  J.   J., 

Ass't.    Chief    Shipper, 
Carnegie   Steel   Co., 
Schoen    Steel   Wheel 
Works, 

McKees   Rocks,  Pa. 

Glass.  H.  M., 

Ass't.  Round  House  Foreman, 
Penn.  R.  R.  Co., 
48th  St.  Enginehouse, 

Pittsburgh,   Pa. 

Glassburn,  S.  G., 

Ass't.  Road  Foreman  of 
Engines,  P.  R.  R.  Co., 

Conemaugh,  Pa. 

Goetz,   Henry  L., 
Asst.  Supt.  Powder  Dept., 
J.  &  L.  Steel  Co., 
5807  Elmer   St.. 

Pittsburgh,  Pa. 

Gold,  Eebert  H.. 
Pres.  Chicago  Car  Heating  Co., 
Railway  Exchange  Building, 
Chicago,    111. 

Gorby,  F.  E., 

Chief  Clerk   to    Snpt., 
B.  &  O.  R.  R.  Co., 

New    Castle,    Pa. 


Grafif,   E.   D., 
Salesman, 

Jos.  T.  Rverson  &  Son, 
2202  Oliver  Bldg., 

Pittsburgh,   Pa. 
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Gowdy,   H.  K., 

Superintendent    Power 
Stations,    Pittsburgh 
Railways   Company, 
235  Charles  St., 
Mt.   Oliver   Station. 

Pittsburgh,    Pa. 

Grafinger,  Jos., 

Time  Clerk,  Monon.  R.  R., 
206   Front   St., 

Brownsville,    Pa. 

Grafton,  John   J., 
Ass't.   Mach.   Shop  Foreman, 
Penna.  Lines  West, 
460  Fourteenth   St.. 

Wellsville,    O. 

Graham,   Chas.  J., 

Sec,   Graham   Nut  Co., 
400   Roup  Place, 

Pittsburgh,    Pa. 

Graham,    H.    E., 

General    Freigiit   Agent, 
Pressed    Steel    Car    Co., 

Pittsburgh,    Pa. 

Graham,  W.  C, 

Manager   of   Works, 

Standard   Steel   Car  Co., 

New  Castle,   Pa. 

Gray,   G.   B., 

Signal    Inspector, 
Penna.   Lines  West, 

Room    1021,   Penna.    Sta., 
Pittsburgh,   Pa. 

Gray,   Guy   M., 
S.    M.    P., 

B.  &  L.  E.  R.  R.  Co.. 

Greenville,    Pa. 

Gray,    Robert, 

Locomotive   Engineer, 
P.  &  L.  E.  R.  R.  Co., 
502   Brunot  Avenue, 
20th  Ward,  Pittsburgh,  Pa. 

Gray,  T.  H., 

Master  Carpenter,  P.  R.   R., 
Cor.   Eastern    and    Freeport, 
Aspinwall,   Pittsburgh,   Pa. 


Green,  Harry  W., 

District  Sales  Agent, 
American  Steel  Foundries, 
36th  St  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Green,  Thos.   C, 

Rep.   Garlock  Packing  Co., 

408   Minton    St., 

Pittsburgh,  Pa. 

Greiff,  J.   C, 

Draftsman,   P.   S.  C.   Co., 

701    Broadway,    West    Park, 
McKees  Rocks,  Pa. 

Grewe,   H.    F., 

Master    Mechanic, 

Wabash-Pittsburgh    Ter. 
Ry.    Co., 

Carnegie,    Pa. 

Grieves,   E.  W.. 

Mechanical   Expert, 

Galena   Signal   Oil   Co., 
1756  Park  Ave., 

Baltimore,    Md. 

Grimshaw,  F.   G., 
Asst.   Engr.,   M.   P., 

Room  203,   Penna.   Station, 
Pittsburgh,   Pa. 

Griswold,   W.   W., 
Purchasing   Agent, 
W.     &L.   E.  R.  R.. 

Cleveland,  O. 

Groobey,    Geo., 

Rep.,    Buckeye    Steel 
Castings    Co.. 
Rennert  Hotel, 

Baltimore,   Md. 

Gross,  C.   H., 

Draftsman    P.   S.   C.   Co., 
1018   Stanford    Road, 

N.   S.   Pittsburgh,  Pa. 

Grove,   E.   M., 
Treasurer, 

McConway  &  Torley   Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Grooms,  J.  C, 

Genl.  Real   Estate  Agent, 
P.  &  L.E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa 
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Guay,  J.   W., 

Representing    Fort    Pitt 
Steel    Casting  Co., 

McKeesport,   Pa. 

Gnlick,    iFcnry, 

Prcs.,    (inlick-TIenderson    Co., 
525  Third   Ave., 

Pittsburgh,    Pa. 

Gumbos,  J.  H., 

Asst.  Supt.,  Pittsburgh  Div. 
P.  R.  R.  Co., 

Youngwood,  Pa. 

Gurry,  George, 
Manager, 

American  Loco.  Co., 

Richmond,   Va. 

Guthrie,   John    B., 

Reo.   Carpenter  Steel   Co., 
n  W.   Adams   St., 

Chicago,    III. 

Guy,   W.   A., 
care    Supt.    Motive    Power, 
Penna.  Co., 

Fort  Wayne,  Ind. 

Gwaltney,  R.  H., 

CO  The  T.   H.  Symington  Co., 
30  Church   St., 

New  York,  N.  Y. 

Hackenburg,  J.  H., 
Ass't.   Pur.   Agent, 

Pressed   Steel  Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 

Hager,  C.  S., 

933  West  Marshall  St., 

Norristown,   Pa. 

Hagerty.  E.  D., 
Storekeeper, 

Penna.    R.    R.    Co., 

Verona,    Pa. 

Hague,  Jos.   R., 
Reo.,   Indenendent 
Pneumatic  Tool  Co., 

1208  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 


Flair,  H.  J., 

Salesman,    Manning,    Maxwell 
&  Moore, 

1005    Park   Bldg., 

Pittsburgh,   Pa. 

Hallett,  H.   M., 

Dist  Mgr.,  Penna.  Crusher  Co., 
1104  Machesncy   Bldg., 

Pittsburgh,   Pa. 

Hamilton,   Wm., 

President,   Erie   Car   Works, 

Erie,    Pa. 

Hamilton,  William, 

Mgr.  Railway  Sales  Dept., 
Billings-Chapin    Co., 
Fort  Pitt  Hotel, 

Pittsburgh,   Pa. 

Hammond,  H.  S., 
Sales  Agent, 

Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 
1910  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Hansen,  J.  M., 
President, 

Standard   Steel   Car  Co., 
1131   Frick   Building, 

Pittsburgh,    Pa. 

Hardman,  H.  J., 
C.  C.  to  M.   M., 
Penna.    R.    R.   Co., 

Liberty  Ave.  &  28th  St., 
Pittsburgh,  Pa. 

Haring,  Ellsworth, 

Rep..  Herman  Boker  &  Co., 
684  A  Hancock  St.. 

Brooklyn,  N.  Y. 

Harrigan.   P.   J., 

Genl.    Car    Foreman, 

McKeesport  Conn.  R.  R., 
716  South  Evans  Ave., 

McKeesport,  Pa. 

Harriman,  Henry  A., 
ZZ   Edith   St., 

Duquesne  Heights, 

Pittsburgh,   Pa. 

Harris,  J.   D., 

503   Forest   Road. 

Roland   Park,    Md. 
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Harrison,  F.  J., 
Supt.  M.  P.,  B.  R.  &  P.  Ry., 

Du   Bois,  Pa. 

Harner,  A.  J., 

Traveling  Engineer, 
Monon.   Div., 

Penna.  R.   R.  Co., 

West   Brownsville,   Pa. 

Haselett,  D.   H., 
Asst.   Shop    Clerk, 
Penna.    R.    R.    Co., 
28th   St., 

Pittsburgh,   Pa. 

Hastie,  J.  W., 

Sp'l.  Insp'r.  Penna  R.  R., 

Freeport,    Pa. 

Hastings,   Chas.    L., 
Gen'l.   Sales   Manager, 

American   Vanadium   Co., 

Pittsburgh,   Pa. 

Hauger,  D.   JM.. 
C.   C.   to   Supt., 
P.  &  L.  E.  R.  R., 
General    Offices, 

Pittsburgh,   Pa. 

Hauser,  \Y.   AI., 
Asst.   Auditor, 

W.  &  L.   E.  R.  R., 

419   Perry-Payne    Bldg., 

Cleveland,  O. 

Hawkins,   M.   E., 

Air   Brake   Instructor, 
Penna.   R.   R.   Co., 
657  Herron    Ave., 

Pittsburgh,  Pa. 

Hawthorne,   F.   M., 

Ass't.  on   Engineer  Corps, 
P.  C.   C.   &  St.   L.  Rv., 
88  Emily  St., 

Crafton,   Pa. 

Hawthorne.   H.   J.. 

Car   Acc't.,   Union    R.    R., 

Port    Perry,    Pa. 

Hayes,   R.   F., 

Eastern    Manager, 

The   Curtain    Supply   Co., 
Hudson    Terminal, 
50  Church  St., 

New  York,  N.  Y. 


Hayes,    Scott   R., 
Vice   President, 

Railway  Steel  Spring  Co., 
30  Church  St., 

New   York,   N.   Y. 

Haynes,  J.   E., 

General  Foreman, 
Montour  R.   R.   Co., 

CoraopoHs,   Pa. 

Hays,    Milton   D., 

President  Dukesmith  Air 
Brake  and  Mfg.  Co., 
730  Wabash  Bldg., 

Pittsburgh,    Pa. 

Helm,  E.   E., 

Ass't.   Train    Master, 
P.  R.  R.  Co., 
P.  O.  Box  951, 

California,   Pa. 

Hench,  Norman  M., 
Engr.   Track   Appliances, 
Carnegie   Steel    Co., 
Carnegie   Bldg.. 

Pittsburgh,    Pa. 

Henderson,   J.    W.. 
care  James  McKay  Co., 
552  Neville  St..  Apt.  A.. 

Pittsburgh,    P. 

Henry,   F.   P., 
Asst.   Mill  Foreman. 

Schoen   Steel   Wheel  Wks., 
80  McKinney  Ave., 

McKees   Rocks,  Pa. 

Henry,   J.    S., 

Manager,  N.  E.  Dis't., 
Safety   Car   Heating  and 
Lighting  Co., 
2    Rector   St., 

New   York,   N.   Y. 

Hepburn.    M.    J.. 

M.   P.  Clerk.,  P.   R.   R.   Co.. 
Room   102,    Penna.   Station, 
Pittsburgh,    Pa. 

Herbick.   Nicholas, 
Vice    President,   Simplex 
Air   Brake    Co.. 
441   Orchard   St.. 

Bellevue,   Pa. 
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Herlehy,  Thos.  W., 
Carnegie   Steel  Co., 
5633  Second  Ave., 

Pittsburgh,  Pa. 

Herman,  \V.  J., 
Traffic  Manager, 

Pgh.  \V.   L.  D.  Asso., 
541   Wood  St., 

Pittsburgh,   Pa. 

Herrold,  A.   E.. 

Asst.  S.  M.  P.  &  R.  S.. 
Monon.   Conn.   R.    R., 
1    Alger  St.. 

Pittsburgh,  Pa. 

Hettler,  R.  C, 

Asst.  Genl.  Foreman, 
Penna.  Lines, 

X.  S.,  Pittsburgh,  Pa. 


Hoffman,  Chas.  T., 
Asst.  Foreman,   Machine 
Shop,  28th  Street. 

Pittsburgh,   Pa. 

Hoffman,  N.  K., 
Supt.  Car  Service. 

P.  &  L.  E.  R.  R.  Co., 
624  P.  &  L.  E.  Depot. 

Pittsburgh,    Pa. 

Holbrook,  W.  H., 
R.   F.   of    Engs., 

P.  C.  C.  &  St.  L.  Rv., 
3273  Ashlyn    St., 

Pittsburgh,    Pa. 

Holland,   C.  J., 

Foreman  Casting  Yard, 
P.  S.  C.  Co.. 
709    Fruit    Way. 

McKees    Rocks.   Pa. 


Higgins,    H.    L., 

Clerk,  Penna.   Lines  West, 
Room   1009,   Penna.   Station, 
Pittsburgh,   Pa. 

Higgins.  R.   I., 

Genl.  R.   H.   Fo^'eman. 

Glenwood,    Pa. 

Ilill.errv,   H.   H.. 

M.   M.,  Penna.  Lines, 

^lahoningtown.  Pa. 

Hilferty.  Chas.  D.. 
Reo.  Locomotive 
Superheater  Co., 
P.  O.  Box  34, 

Chautauqua,    X.  Y. 

Hill.  J.  F., 

Master   Mechanic, 
W.  &  L.   E.  R.  R., 

Brewster,  O. 

Hilty,    Harry   A.. 

Foreman   Car   Repairs, 
P.    R.    R., 

171  Mavflower  St., 

E.  E.,  Pittsburgh,  Pa. 

Hinkens,   E.   H., 
Genl.   Foreman, 
B.  &  O.   R.  R.. 

Glenwood,    Pa. 


Hollett.   Grant. 
Chief    Engineer. 
B.  &  O.  R.  R.. 
Glenwood. 

Pittsburgh,   Pa. 

Holme-.  C.  W., 

P.    W.    InspV..   P.    R.   R.. 

Pitcairn,    Pa. 

Holt.   H.   B.. 

Sales   Engr..   Rosedale 
Fdv.  and  Mach.  Co.. 
1710   Montpelier  St.. 
Dormont,  Pittsburgh,  Pa. 

Holt,  Thos.  W., 
Storekeeper, 

Pressed  Steel  Car  Co., 

McKees  Rocks.  Pa. 

Hood.   Chas.   F., 

Prest..    Indian    Creek 
Valley  Ry.  Co., 

Connellsville.  Pa. 

Hood.  D.  G., 
General    Aeent. 
P.  &  L.  E.  R.  R.  Co.. 

Pittsburgh.    Pa. 

Hood.   S.    F.. 

Gen.    Mgr..   Tndian 
Creek    Valley    Rv.. 

Connellsville,    Pa. 
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Hoover,    E.  J., 

Genl.   Foreman    Forges, 
Pressed  Steel  Car  Co., 
75   Kendall  Ave., 

Bellevue,  Pa. 

Howard,  C.  H., 

President,    Commonwealth 
Steel  Company, 
Pierce    buihnng, 

St.   Louis,  Mo. 

Howe,   David  M., 
Manager, 
Jos.  Dixon  Crucible  Co., 
407  Wabash  Bldg., 

l-'ilisburgh.    Pa. 

Howe,  Harry, 

Inspector  of  Castings, 
Pressed  Steel  Car  Co., 

]\IcKees  Rocks,  Pa. 

Howe,    John 

Foreman    Boiler   Shop, 
B.  &  O.  R.  R.. 
■  Glenwood,   Pa. 

Howe,  M.  E., 

Dis't.   Sales  Mgr., 

Glidden   Varnish   Co., 
315    Fulton    Bldg., 

Pittsburgh,   Pa. 

Huber,  F.  A., 

Car    Service    Agent, 
B.  &  L.  E.  R.  R., 

Greenville,    Pa. 

Huber,  FL   G., 

Ass't.    Master   Mechanic, 
Penna   R.   R., 

Harrisburg,  Pa. 

Huchel,   John, 
Genl.    Foreman, 
Standard  Car  Co., 
424    Garfield   A\e., 

New   Castle,   Pa. 

Hudson,  Wni.  L., 

Road   Foreman   Engines, 
P.  R.  R.   Co., 

Room  217  Penna.  Station, 
Pittsburgh,   Pa. 

Hueber,   Charles   ]\L, 

Clerk,  Alon.  Con.  R.   R., 
260  Atwood   St., 

Oakland,  Pittsburgh,  Pa. 


Huff,   Geo.   F.,  Jr., 

M.    P.    Insp'r.    P.    R.    R., 
345   N.   Dennison    St., 

E.   E.   Pittsburgh,    Pa. 

Hughes,  John  E., 

P.  &  L.  E.  R.  R.  Co., 
No.   1  Bailey  Ave  ., 
Alt.   Washington, 

Pittsburgh,  Pa. 


Hukili,  J.   L., 
232   Home   Ave., 


Avalon,  Pa. 


Humphrey,  A.   L., 

Vice  Pres.  and  Gen.  Manager, 
Westinghouse   Air    Brake 
Company, 

VViimerding,    Pa. 

Hunt,   Harry   L., 

J^ngineman,   Winheld   R.   R., 

West  Winfield,    Pa. 

Hunter,   D.,  Jr., 

Dist.  Manager,  Under  Feed 

Stoker   Co.   of  America, 

1119  Park   Building, 

Pittsburgh,    Pa. 

Flunter,   Frank  A., 

Sec.  and  Treas.,  Hunter 
Saw   &    Machine    Co., 
57th  and   Butler  Sts., 

Pittsburgh,    Pa. 

Hunter,   H.   S., 

District    Manager, 
Chicago  Pneumatic  Tool  Co., 
10-12    Wood    St., 

Pittsl)urgh,    Pa. 

Huntley.  F.  P., 

Vice  Pres't.  &  Gen'l.  Mgr., 
Gould  Coupler  Co., 
341    Fifth   Ave., 

New   York,   N.    Y. 

Hurley,  Theodore, 

Resident   Insp'r.  A.   L.   Co., 
3514  Massachusetts   Ave. 

N.  S.,  Pittsburgh,  Pa. 

Hussey,  John   U., 
223    Fourth   Ave., 

Pittsburgh,  Pa. 
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Ilutson,  H.   M.. 
General  Foreman, 
B.  &   O.   R.  R., 
Box   322, 

Grafton,  \V.  Va. 

Hyde,  Elbert  L., 
Patent  Attorney, 
1344   Oliver   BIcIr., 

Pittsl)urj?h,    Pa. 

Hyndnian,  F  .T., 

Supt.   M.  P.  and   Cars,    • 
W.   &  L.   E.   R.   R., 

Brewster,   Ohio. 

Hyndman,  H.   R., 

Asst.   General  Freight  Agent, 
Washington  Rnn   R.  R.  Co., 
2211  First  Xat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Hyndman,   N.   P., 

Genl.  Freight  &  Pass.  Agent, 
Washington  Run  R.  R.  Co., 
2211  First  Xat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Ickes,  Elhvood  T., 
Inspector, 

Carnegie   Steel   Co., 
667  Frick  Annex, 

Pittsburgh,    Pa. 

Ingold.  C.  F.. 
Clerk.  P.  R.  R., 

Room  318,  Penna.  Station, 
Pittsburgh,   Pa. 

Isler,    Chas.   J., 
Div.   Operator, 
Penn.   R.   R.   Co., 
3000   Sarah   St.. 

Pittsburgh,    Pa. 

James,  J.  H.. 

Ass't.    Foreman,    M.    S., 
P.   R.    R.. 

Verona.   Pa. 

James,  J.  M., 

Sunt.  Motive  Power,  P.  R.  R., 
207   Penna.   Station. 

Pittsburgh,   Pa. 

James.   Robert   E., 

Insp'r.   W.   A.    B.    Co., 
341    Welsh   Ave.. 

Wilmerding,    Pa. 


Jefferson,  E.  Z., 

Mgr.,  United  &   Globe 
Rubber   Mfg.  Co., 

2102  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Jenney,  Jacob, 
F.   C.   R., 

Monon.    Div..  P.   R.    R.   Co., 
30th   St..   S.   S.. 

Pittsburgh,    Pa. 

Johnson.    ,\.    B., 

Rep.,   Standard   Steel   Car   Co., 
Frick    Building, 

Pittsburgh,  Pa. 

Johnson,   I.   S., 

Resident   Material    Inspector, 
Test  Dept,.  Penna  R.  R.  Co., 
1013   Penn  Ave., 
Room   507. 

Pittsburgh,    Pa. 

Johnson,    J.    E., 
Manager, 
The   Garl'ock  Packing  Co., 
100-108  Smithfield  St., 

Pittsburgh,   Pa. 

Johnson,  Walter  A., 
Salesman,    Independent 
Pneumatic   Tool    Co., 
Candler  Building, 

Atlanta,    Ga. 

Johnston,  W.  C. 
Special   Agent, 

Sligo  Iron  and  Steel  Co., 
Pusey  Apartments,  N.  S., 
Pittsburgh,    Pa. 

Jones,   A.    W., 
Chief    Engineer, 
Montour   R.   R., 
Oliver    Building, 

Pittsburgh,   Pa. 

Jones,  Julian   D.. 

Ass't.  Div.  Operator.  P.  R.  R., 
Room  302,   Penna.   Station, 
Pittsburgh,    Pa. 

Jones,  L.  W.. 
Vice    President, 

Wm.  Wharton  Jr.  Co., 
25th    &  Washington   Ave.. 
Philadelphia,   Pa. 
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Jones,  Rees, 

Clerk,  Penna.  R.  R., 
155  Climax  St., 

S.  S.,  Pittsburgh,  Pa. 

Jones,  W.  A., 

Ass't.  Engine  House  Fore- 
man, Penna.  Co., 
286  Jefferson   St., 

Rochtester,  Pa. 

Jordan,  James  E., 

Ass't.   Foreman,  P.    R.   R.  Co., 
Box  154, 

Pitcairn,   Pa. 

Kalbaugh,  I.  N., 

Supt.,   Motive   Power, 
Coal   &  Coke    Ry., 

Gassaway,    W.    Va. 

Kapp,  J.  B., 

Ass't  Master  ^Mechanic, 
Penna.    R.   R.   Co., 

Oil   City,   Pa. 

Karnes,  W.  T., 
General    Foreman, 
P.  &  L.  E.  R.  R., 

Glassport,  Pa. 

Keenan,   Chas.   R., 
Clerk.   Penna.   Lines, 
State    St., 

Oakdale,   Pa. 

Keagy.  C.   O., 

Gen'l.  Foreman,  P.  R.  R.  Co., 
W.  Philadelphia,  Pa. 

Keenoy,    R.    P., 

Supt.,  Trans.,  American 
Steel  &  Wire  Co., 

15th  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 

Keiser,   John, 

Passenger    Trainmaster, 
Penna.   R.  R., 
425   Center   St., 

Wilkinsburg,    Pa. 

Keithley,   J.    T., 
General  Foreman, 

H.  C.  Frick  Coke  Co., 
500  Eleanor  Ave., 

Scottdale,   Pa. 


Kelly,  H.  B., 

Traveling   Fireman, 
P.  and  L.   E.  R.  R., 
9U4  Page   St., 

JMcKees    Rocks,    Pa. 

Kelly,  J.   B., 

Mgr.,   Monongahela    House, 

Pittsburgh,  Pa. 

Kendrick,  J.   P., 
blaster  ^Mechanic, 
B.  R.  &  P.  Ry., 
IIU  Liberty  St., 

Punxsutawney,    Pa. 

Kensinger,  E.  A., 

Freight  Agent,  P.  R.  R., 
245    Concord   St., 

Greensburg,  Pa. 

Keppel,  A.  M., 
Superintendent, 

\\  ashington  Terminal  Co., 
Union    Station, 

Washington,  D.  C. 

Keptner,  J.  B., 
Coal   Inspector, 
P.   &  L.   E.   R.  R., 
1527  Napoleon  St., 
Beechview, 

Pittsburgh,    Pa. 

Kerr,  Edward, 
President, 

Lawrenceville  Bronze  Co., 
31st  St.  and   Penn  Ave., 

Pittsburgh,    Pa. 

Kessler,    Howard, 
Engine   Dispatcher, 
P.  &  L.   E.  R.   R., 
310  Grove  St., 

]\IcKees    Rocks,   Pa. 

Kessler,    D.    D.. 

Locomotive  Fingineer, 
P.  &  L.   E.  R.  R., 
1428  Rockland  Ave., 

Pittsburgh,   Pa. 

Kight,  H.  R.. 

Master   Mechanic, 
Western   Maryland   R.   R., 
Elkins,  W.  Va. 
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Klnten,  Richard, 
Resident    Engineer, 
American  Bridge  Co., 
Frick  Annex, 

Pittsburgh,  Pa. 

Kielv,  John  J., 

Chief  Yard  Clerk,  P.  R.   R., 
5422  Carnegie  Ave., 

Pittsburgh,  Pa. 

Kinch,    L.    E., 

Sup'r.   Signals,    P.    R.   R., 
5922   Alder   St., 

E.  E.,  Pittsburgh,  Pa. 

King,   Wm.    R., 
Salesman, 

Firth-Sterling  Steel  Co., 
1422  Oliver  Bldg., 

Pittsburgh,  Pa. 

Kinney,  M.  A., 

Supt.    Motive    Power, 
Hocking  Valley  Ry., 

Columbus,    O. 

Kinney,    C.    D., 
^Master   ^Mechanic, 

Kanawha   &   Michigan    Ry., 
Middleport,   O. 

Kinter,  D.  H.. 

General   Foreman,  Car.   Dept., 
Monongahela  R.  R.   Co., 

Brownsville,  Pa. 

Kirk,   T.    S., 
326  Amber   St., 

E.  E.,  Pittsburgh,   Pa. 

Kirkpatrick.   Jas., 
Master    Mechanic, 
B.  &  O.  R.  R., 

Newark,    O. 

Kissinger,  C.  F., 

Asst.   Train    Master, 
P.  R.  R.  Co., 
30th  &  Sarah  Sts.,  S.  S., 

Pittsburgh,    Pa. 

Kitchen,  R.  R., 

Resident   Manager, 
Jas.  Stewart  &  Co., 
1644  Oliver  Bldg., 

Pittsburgh,  Pa. 


Klein,   Nicholas   P., 
Asst.  Foreman  Car  Reps., 
P.  R.    R.   Co., 

So.    Pittsburgh,   Pa. 

Kleine,   R.  L., 

Chief   Car   Inspector, 
P.    R.    R.   Company, 

Altoona,    Pa. 

Kleinhans,    H.. 
Oliver    Building, 

Pittsburgh,    Pa. 

Klee,  W.  B., 
President, 

Damascus  Bronze  Co., 
928  South  Ave., 

Pittsburgh,    Pa. 

Klingensmith,  W.  H., 

Foreman,  Blacksmith  Shop, 
P.  R.  R.  Co., 
32nd  and  Carson  Sts.,  S.  S.,. 
Pittsburgh,  Pa. 

Knapp,  A.  D., 
Vice   President, 

Nicola   Lumber   Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Knickerbocker,  A.  C, 
Engineer, 
American  Bridg-e  Co., 
Sheffler  Plant,  48th  St.. 

Pittsburgh,  Pa. 

Knight,  E.  A., 

Foreman  Car  Dep't., 
Pennsylvania  Co., 

Baden,  Pa. 

Knox,  Wm.  J., 

Mechanical   Engineer, 
B.  R.   &  P.   Ry.  Co., 

DuBois,   Pa.. 

Knowlton,  E.  A., 
Mgr.,    Schuette    & 
Koerting    Co., 

1710  Keenan    Bldg., 

Pittsburgh,   Pa.. 

Koch,  Felix, 

Mechanical    Engr., 

Pressed  Steel  Car  Co., 
P.  O.  Box  290, 

Allegheny,   Pa... 
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Kocli,  H.  J., 

Secretary,  Fort  Pitt 
Steel   Castings   Co., 

McKeesport,   Pa. 

Kopferschmidt,  B., 
Foreman,  Tin  Shop, 
P.  R.  R.  Co., 
2444  Wylie  Ave., 

Pittsburgh,   Pa. 

Krebs,  G.  W., 

Telegraph   Operator, 
Penna.  R.  R., 

Oakmont,   Pa. 

Krahmer,   E.   F., 

Supervising   Agent,    P.    R.    R., 
3000  Sarah  St., 

S.  S.,   Pittsburgh,   Pa. 

Kurzhals,    Chas.    L., 
A.   B.   Insp'r., 
Penna.   Co., 

146  W.    Washington   St.. 
Rochester,    Pa. 

Lakin,  J.   Harry, 
Lakin    Mfg.   Co., 
518  Fulton   Bldg., 

Pittsburgh,  Pa. 

LaMar,  A.. 

Master   Mechanic, 
Penna.  Lines, 

55th  and   Normal   Ave., 

Chicago,  111. 

Lambe,  G.  C, 
Patent  Attorney, 

Pressed  Steel  Car  Co., 

Pittsburgh,   Pa. 

Lamb,  E.  H., 

Genl.  Water  Foreman, 
Union   R.   R.  Co., 

Port  Perry,   Pa. 

Lanahan,   Frank  J., 
President,   Fort  Pitt 
Mall.   Iron   Co., 
P.  O.  Bo.x  1054. 

Pittsburgh.    Pa. 

Lang.  W.  C, 

Asst.   Genl.    Foreman, 
P.  &  L.  E.  R.  R., 
719  George  St., 

Coraopolis,    Pa. 


Lanning,   C.   S., 
Manager, 

J.   Frank  Lanning  &  Co., 
914  Union  Bank  Bldg., 

Pittsburgh,  Pa. 

Lanning,  J.  F., 
President, 

J.   Frank  Lanning  &  Co., 
914  Union  Bank  Bldg., 

Pittsburgh,    Pa. 

Lansberry,  W.   B., 
Wolf  &   Lansberry. 

16th  Ave.  &  Mifriin  St., 

Homestead,   Pa. 

Laughlin,   C.   W., 

President,    Laughlin-Barnej' 
Mach'y.  Co., 

Union    Bank   Bldg., 

Pittsburgh,    Pa. 

Laughlin,   E.  J., 
General    Foreman, 
P.  &  L.  E.  R.  R., 
828  Frank  St., 

McKees  Rocks,  Pa. 

Laughner,  Carl  L.. 

Genl.    Foreman,    P.    S.    C.    Co., 
609  Sandusky  St., 

Pittsburgh,   Pa. 

Laylin,  M.  H., 

A.  B.  Insp'r.  &  R.  F.  Eng's., 
W.  &  L.  E.  R.  R., 
2414  S.    Erie  St., 

Massillon,  O. 

Layng,  F.  R., 
Engineer  of  Track, 
Bessemer  &  Lake  Erie  R.  R., 
Greenville,  Pa. 

Lee.   F.    H., 

Gen'l.   Car   Foreman, 
B.  &  O.   R.  R.. 

Glenwood,    Pa. 

Lee,  L.  A., 

Supt.,  Telegraph, 
V.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 
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Lehr,  Harry  W., 
Asst.   Gen'l.   Fore.  Car   Insp., 
P.  R.   R.  Co.. 

6832  McPherson  Blvd., 

Pittsburgh,   Pa. 

Lemley,  J.   S.. 
care    Genl.   Superintendent, 
B.    &    O.    S.    W.,    C.    H.    D. 
R.   R..  Grand  Central 
Station, 

Cincinnati,     Ohio. 

Lemon.  John. 

Road   Foreman.   Eng's., 
'  B.  &  O.  R.  R.. 
237  Maple  Ave., 

Grafton,  W.  Va. 

Leonard.  James,  Jr., 
5101   Dearborn  St., 

Pittsburgh,  Pa. 

Leslie.    S.   L, 

Secretary  and  Treasurer 
The    Leslie    Co., 

Lyndhurst.    N.    J. 

Lester.  C.  E.. 

Ass't.    Master    Mechanic. 
B.   &  O.   R.   R., 

Glenwood.    Pa. 

Lewis,  A.  J.. 
Car  Distributor, 

Monongahela  R.   R.   Co., 
Xo.  11    Cass  St., 

Brownsville,  Pa. 

Lewis,  David  R.. 

Foreman  Machine  Shop, 
Schoen  Steel  Wheel  Wks., 
714   Island  Ave.. 

McKees   Rocks,  Pa. 

Lewis,   O.  M., 

General    Yard    Master. 
Wabash-Pgh.   Ter.    Rv., 
1304  Methyl  St.. 

Pittsburgh,    Pa. 

Lewis,  T.  L.. 
Asst.   Mgr.   Sales, 
A.   M.  Byers  Co.. 
235  Water   St.. 

Pittsburgh,    Pa. 


Lichtenfels,  P.  H., 

F'oreman    Xo.  2    Repair 
Yard,  P.  R.   R., 
Box  96, 

Pitcairn,    Pa. 

Lillard.  T.  M., 

General    Foreman, 
B.   &  O.  R.    R.. 

Cumberland,  Md. 

Lincoln,   L.   P., 
Supt..  Structural   Dept., 
Carnegie   Steel  Co., 
725   10th  Ave.. 

Munhall,  Pa. 

Lindner,   W.    C, 

Foreman    Car    Repairs, 
P.   R.   R.. 

Elrama,   Pa. 

Lindstrom,  Chas.  A., 
Asst.   to   President, 

Pressed  Steel  Car  Co., 
Farmers   Bank  Bldg., 

Pittsburgh,  Pa. 

Lindstraem,    F.  J., 

Dra_ftsman.   P.   S.   C.   Co., 
477   Robinger  Ave., 

Braddock.   Pa. 

Little.  J.   S.. 

Ass't.    R.    F.    Eng's.. 
B.  &  O.  R.  R.. 

Xewark,  Ohio. 

Livingston,    E.    M., 

care   Genl.   Supt.  IMotive 
Power,  P.  R.  R.  Co., 

Altoona,  Pa. 

Livingston,  B.  F.. 

Extra  Agent.   P.   R.   R., 
59  Xorth     1st  St.. 

Duquesne,    Pa. 

Lobez,  P.  L  , 

Draftsman.   Westinghouse 
Air   Brake   Company, 
418   SwissvaJe  Ave., 

Wilkinsburg,    Pa. 

Lockard,   Jos.  A.. 

Clerk,  Penna.  R.  R.  Co., 
207  Penna.   Station, 

Pittsburgh,   Pa. 
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Lockwood,  B.  D., 

Ass't.   Chief   Engineer, 
Pressed    Steel    Car    Co., 
444  Dawson  Ave., 

Bellevue,    Pa. 

Long,   Clias.    R.,  Jr., 

Prest.,  Chas.   R.   Long  &   Co., 
622-630   liast   Main   St., 

Louisville,    Ky. 

Long,   R.   M., 

Road   Foreman    Engines, 
P.  &  L.  E.  R.  R.  Co., 

IMcKees  Rocks,  Pa. 

Longnecker,    Tohn   S., 
Pgh.  Rep.  E.  A.  Wilcox 
Alanufacturing   Co., 
Jackson   Road. 

Crafton,   Pa. 

Low,  John   R., 
Chief    Clerk, 

Duquesne    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

Lowe,  W.  D., 
Ass't.    Eng'r.. 

Wabash-Pgh.  Terminal  Ry., 
6540    Bartlctt   St., 

Pittsburgh,  Pa. 

Lowry,  R.  N., 

Mech.   Engr.,   Orenstein- 
Arthur  Koppel  Co., 

Koppel,   Pa. 

Lustenberger,  L.  C, 

Ass't.   to   Ass't.    Gen'l.    Mgr. 
Sales.   Carnegie   Steel   Co., 
Carnegie    Building. 

Pittsburgh,    Pa. 

Lyle,  D.  O., 

Asst.  on  Engr.  Corps, 
Penna.    Lines    West, 
1013  Penn  Ave.. 

Pittsburgh,  Pa. 

Lynn,    Sam'!, 

Master   Car   Builder, 
P.  &  L.   E.   R.  R., 

McKees  Rocks,  Pa. 

MacAllister,  D.   B., 

Thompson-Sterrett    Co., 
Second  Natl.   Bank  Bldg.. 

Pittsburgh,   Pa. 


Macfarlane,  W.  E., 
Ass't.  R.  F.  of  E., 
Penna.   R.   R., 
Elrama, 

Washington  Co.,  Pa. 

Mackenzie,   R.   H., 

Clerk,  General  Supt.'s  Office, 
Penn'a.   R.  R.  Co., 

Room  318,  Penna.  Station, 
Pittsburgh,   Pa. 

Mackert,  A.  A., 

Chief  Lispector,  W.  A.  B.  Co., 
450   Caldwell  Ave., 

Wilmerding,  Pa. 

MacQuown,   C, 

Genl.  Mgr.,  Gem  ^Ifg.  Co., 
33rd  and  Spruce  Sts., 

Pittsburgh,  Pa. 

MacQuown,  H.   C, 
Car  Tracer,   P.   R.   R., 
1502  Wood  St.. 

Wilkinsburg,   Pa. 

Maher,  J.  V., 

Fort  Pitt  Malleable  Iron  Co., 
McKees  Rocks,  Pa. 

Mallen,    R., 

R.  F.  of  E.,  B.  &  O. 
Southwestern    R.   R., 

Chillicothe,  Ohio. 

Marshall,  W.  H., 

President,  Amer.   Loco.   Co., 
30  Church   St., 

New   York,   N.   Y. 

Martin,  T.  J., 

Engineman,   P.   R.   R., 
Box   15. 

West   Brownsville,  Pa. 

Mason,  Allan    B., 
Storekeeper, 

Monon.  Connect.  R.  R., 
246  N.  Dithridge  St., 

Pittsburgh,  Pa. 

Mason,  F.  N., 

Secretary  and  Treasurer, 
Universal    Flexible    Packing 
Co., 

3109  Penn  Ave., 

Pittsburgh,    Pa. 
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Mason,  E.  F., 

Care  University  Club, 

Altoona,  Pa. 

Mason,   Stephen    C. 
Secretar3%  The 

McConway  &  Torley  Co., 
48th  St.  &  A.  V  .Ry., 

Pittslnirgli,    Pa. 

Maxfield,  H.  H., 
Master  Mechani'-. 
Penna.  R.  R.  Co., 

Pittsburgh,    Pa. 

May,  F.  J., 

Salesman.    Chica.£(o    Pneu- 
matic  Tool    Co.. 
No.    10  Wood    St., 

Pittsburgh,    Pa. 

Maylock,   E.   A.. 
Sup't.    Shop    Tests, 
W.  A.   B.  Co.. 

W'ilmcrding,   Pa. 

Meckel,   O.   P.. 

Secretar}',  P)aird   Machy.   Co., 
123  Water  St.. 

Pittsburgh,    Pa. 

Menaugh,  Xorman  S., 
Train  Dispatcher. 
Pittsburgh  Division, 
P.   R.  R.   Co., 
433  Biddle   Ave., 

Wilkinsburg,  Pa. 

Mensch,  E.  M., 
Ass't.  Shop   Clerk, 
Penna.  Company, 
Fourth   Ave., 

Conway,   Pa. 

Michel,  Wm.   J., 

Rep.,  National   Lead   and   Oil 
Co.  of  Penna.. 
Commonwealth   Bldg., 

Pittsburgh,    Pa. 

Middlesworth.  G.   E., 

Pass'r   Brakeman,    P.    R.    R., 
816  Bellefonte   St., 

Pittsburgh,    Pa. 

Millar,    Clarence    W.. 
Head  Order  Dept., 

Pressed  Steel  Car  Co., 
134  Jackson  St., 

Bellevue,  Pa. 


Millar,  II.  A,, 

C.  Engr.,  J.  Eichleay,  Jr.,  Co., 
51  Rodgers  Ave., 

Bellevue,  Pa. 

Millar,   R.   J.,        ^ 
Con.   Eng'r., 

51    Rodgers   Ave., 

Bellevue,   Pa. 

Miller,  C.  R., 

Vice  Pres.  and  Genl.  Mgr. 
Fort  Pitt  Chemical   Co., 
202  So.  Highland  Ave., 

Pittsburgh,  Pa. 

Miller,  F.   L., 
Agent,   P.    R.    R.   Co., 
Shady  Side  Station, 

Pittsburgh,    Pa. 

Miller,   H.   M., 

Water  and  Coal   Insp., 
P.    R.    R.. 
Box  414, 

Derry,    Pa. 

Miller,  Jno.   F., 
Vice  President,  Westinghouse 
Air   Brake   Company, 

Wilmerding,  Pa. 

Miller.    Orlando, 
P.   O.   Box   1025, 

Pasadena,  Cal. 

Milligan,   J   .D., 
Chief  Surgeon. 

P.  &  L.  E.  R.  R.  Co., 
701    Bank    for    Savings 
Bldg., 

Pittsburgh,    Pa. 

Milliken,   I.   H., 

Rep.,  The   McConway  & 
Torley    Co., 

48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

Milliken,  John  M., 
Supt.,  Tank  Car  Equipment,. 
Gulf    Refining   Co., 
Frick  Annex. 

Pittsburgh,  Pa. 

Milliron,  E.   L., 

Manager,   Pgh.    Branch, 
S.   F.    Bowser   Co., 
Oliver    Building, 

Pittsburgh,   Pa. 
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Milner,  B.  B., 
.Special    Engineer,   care    Asst. 
±o  Sr.  Vice  President, 
N.    Y.    C.    Lines. 
Grand    Central    Terminal, 
New   York,   N.   Y. 

"Miner,  W.  H., 

Railway  Supplies, 
669    Rookery    Building, 

Chicago,    III. 

Mitchell,  A.  G.. 
Supt..  P.  R.  R.  Co., 
3000   Sarah    St., 

S.  S.,   Pittsburgh,  Pa. 

Mitchell,  A.   F., 
Sup't.  Heat  Treating, 
Carnegie  Steel   Co., 

Homestead,   Pa. 

Mitchell,   Harry  T.. 

C     C,  Asst.   Train   Master, 
P.  R.   R.   Co.. 
304  Main   St., 

Pittsburgh,    Pa. 

Mivasaki,   Yuske, 

Draftsman,    Engr.   Dept.. 
Pressed   Steel   Car  Co., 

McKees  Rocks,  Pa. 

Mode,  H.   C, 

Salesman   and   Engr., 
W.   E.   &  Mfg.   Co.. 
Union  Bank  Bldg., 

Pittsburgh,  Pa. 

Mohler,    T.    A.. 

General    Foreman    Car   Shop, 
Western  Maryland  R.  R., 

Elkins,   W.  Va. 

Monahan,    E.    T-, 

Chief  Clerk,  P.  R.   R.  Co., 

Verona.   Pa. 

Montague,  W.  T.. 

Motive    Power    Inspector, 
Penna.  R.  R.   Co., 
203   Penna.    Station, 

Pittsburgh,    Pa. 

Montgomery,  H., 
Master  Mechanic, 
Penn'a.   R.   R.   Co., 

Oil    City,   Pa. 


Montgomery,   S.   F., 
Asst.    Storekeeper,    P.    R.    R., 
Box    241, 

Pitcairn,  Pa. 

Moore,  Chas.   B., 

V.  P.,  Oxweld  R.  R.  S.  Co., 
339  Railway  Exchange, 

Chicago,   111. 

Moore,  John   L., 
Ass't.  Sec.  and  Treas., 

Monon.  Connecting  R.  R., 
3rd   Ave.   and   Ross   St., 

Pittsburgh,    Pa. 

Moore,    Lee  C, 
Engineer, 
300  German  Nat'l.  Bank, 

Pittsburgh,    Pa. 

More,   F.    E., 

M.  P.   Inspector, 

Penna.   Lines  West  of  Pgh., 
Ft.    Wayne,    Ind. 

Morgan,   Clinton   A., 
Train    Master. 
D.    &    H.    Co., 
IS   Brooklyn   St., 

Carbondale,  Pa. 

Morris,  Jack  M., 

Extra  Train  Dispatcher, 
Penna.  R.  R.  Co.. 
Box  484, 

Pittsburgh,   Pa. 

Morris,  Wm.  R.. 
Clerk,   P.   S.   C.  Co., 
419   Forest  Ave., 

Bellevue,  Pa. 

]\Iorrison,  R.  J., 

Draftsman,  P.  R.  R., 
7016  Upland  St., 

E.  E.,  Pittsburgh,  Pa. 

Morse,  Jr.,  R.   C, 
Asst.   Train    Master, 
Penn'a.  R.  R., 
Penna.   Sta., 

Pittsburgh,   Pa. 

Mourer,  Chas.  W., 
Genl.     Foreman, 
P.    S.    Car    Co.. 
177  Dakota  St., 

Bellevue,    Pa. 
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Mowry,  A.  T., 

Ass't.  Enginehonse  Foreman, 
Penna.   R.   R.  Co., 
Alter  St., 

Wall,  Pa. 

Mowry,   F., 

Asst.  Road  Foreman  of 
Engines,  Penna.  R.  R.  Co., 
Derry,  Pa. 

Mowry,  Jas.  G., 
Railway    Rep., 

Patton   Paint  Co., 
50  Church  St., 

New  York,  N.  Y. 

Mnhlfeld,   J.    E.. 
Sherbrooke  Road, 

Scarsdale,  X.  Y. 

Mnll-'n.   D.   C. 
Ass't.    Storekeeper,    P.    R.    R., 
421    Shetland  Ave., 

Pittsburgh,    Pa. 

Murdoch,    Harry, 

Pres't.,  H.  Murdoch  &  Co., 
432  Wood  St.. 

Pittsburgh,    Pa 

Murphy,    C.   A., 

Train  Dispatcher,  P.    R.  R., 

Brownsville,   Pa. 

Murphy,  W.  J., 

Foreman,    Boilei    Shop, 
Penna.    Company, 
3614  Michigan   Ave.. 

Allegheny,    Pa. 

MrAbee.  W.  S., 
C.  C.  to  Asst.  Supt., 
Uni'-n    R.    R.. 
208  Renova  St.. 

Pittsburgh,    Pa. 

McAlpine.   J.    H.. 

Ch'ef   Clerk   anrl    Paymaster, 
Carnegie   Steel   To  . 

Pittock,    Pa. 

McAndrews,  J., 

G.  Y.  M.,  Penna  TJnes  West, 
Freedom,    Pa. 

McCandless.  Gen.  W., 
Auditor,  The 

McConwav  &  Torlev  Co., 
48th  St.' and   A.  V.   Ry.. 

Pittsburg,    Pa. 


McCann,  J.  P., 

Salesman,  Carborundum  Co., 
18   Wood    St., 

Pittsburgh,    Pa. 

McCartnc}-,   J.    G., 

Genl.  Foreman,  Pass'r. 
Dept.,  P.  S.  C.  Co., 
411  Russelwood  Ave., 

McKees  Rocks,  Pa. 

McCartney,   J.    L.    , 

Mgr.,  Niles  Bement  Pond  Co., 
714   Frick    Bldg., 

Pittsburgh,    Pa. 

McCaslin,  A.  W., 
Master   Blacksmith, 
P.  81  L.  F.  R.  R.  Co., 
No.  6  Grace   St., 
Mt.  Washington, 

Pittsburgh,  Pa. 

McCauIey,  Wm., 
Ass't.  R.  F.  of  E., 
Penna.   R.   R., 
28th   St.  and   Liberty  Ave., 
Pittsburgh,    Pa. 

McCIearv.  G.  T.. 
Clerk,    P.   R.   R., 
Penna.    Station, 

Pittsburgh,   Pa. 

McClellan,  A.  W., 
Supervisor, 

Penna.  R.  R.  Co., 

Trafford,   Pa. 

McClellard,  W.    E., 
Clerk.   P.    R.    R., 
237  Wel<h   Ave.. 

Wilmerding,   Pa. 

McClmto'-k,   John   D., 

Rep..  Wm.  Sellers  &  Co.,  Inc., 
1600  Hamilton   St.. 

Philadelphia,  Pa. 

McClumpha.   H.   E.. 
Snpt..   National   Car 
Wheel  Company, 

West  Homestead,  Pa. 

McConnell.    T.   H., 

r68    No.     Sycamore     A\e., 

Hollywood,  CaU 
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McCollum,  Geo.  C, 

Draftsman,  P.  S.  C.  Co., 

McKees    Rocks,   Pa. 

McConncll,  C.   H., 

Electrician  P.  &  L.  E.  R.  R., 
General    Office    Bldg., 

Pittsburgh,    Pa. 

McConnell,  P.  L., 

Asst.  Road  Foreman  of 

Engines,  Penna.  R.  R.   Co., 
5206   Butler   St., 

Pittsburgh,  Pa. 

McConway,  Wm.,  Jr.. 
Superintendent,   The 

McConway  &  Torley  Co., 
48th  St.  and  A.  V.  Ry., 

Pittsburgh,    Pa. 

McCully,  John, 
Shop  Clerk, 
P.  R.  R.  Co., 

Verona,  Pa. 

McCune,   Frank, 

General  Manager,  Monon. 
Connecting   R.   R.    Co., 
2nd  Ave.  and  Bates  St., 

Pittsburgh,    Pa. 

McCurdy,   C.   E., 

Estimator,   P.   S.   C.   Co., 
624  Hiland  Plan, 

Bellevue,    Pa. 

McCurdy,  G.  E., 
Box  713, 

Glen   Ellyn,   111. 

McDaniel,  Chas.  W., 

Rep.  Fiske  Bros.  Refining  Co., 
Empire    Building, 

Pittsburg,    Pa. 

McDermitt,  W.  W., 

Ch'ef   Clerk  to  Gcn'l.  Foreman, 
P.  R.  R.  Co., 

Pitcairn,  Pa. 

McDonnell,  F.  V., 
Master    A'lechanic, 

P.  C.  C.  &  St.  L.  R.  W.  Co., 
Logansport,    Ind. 


McDonough,  P.  J., 
Ass't.  Foreman, 

Schoen  Steel   Wheel  Wks., 
3270  Baily  Ave., 

Pittsburgh,   Pa. 

McElheny,   M.    L., 
Train   Dispatcher, 
B.  and  O.  R.  R., 
427  Hallett  Place, 

Bellevue,   Pa. 

MrFaddcn,    John    M., 
Clerk,  P.  &  L.  E.  R.   R., 
102  P.  &  L.  E.  Terminal 
Building, 

Pittsburgh,    Pa. 

McFarland,  H.   L., 

Pressed    Steel    Car    Co., 
508   Bayne   Ave., 

Bellevue,   Pa. 

McFealters,   F.   R., 
Superintendent, 
Union  R.  R.  Co., 

Port   Perry,   Pa. 

McGaughey,  Chas., 
Storekeeper, 

Penna.   R.   R.  Co., 
1022   Franklin   Ave., 

Wilkinsburg,   Pa. 

McGinnis,  B.  P., 

Yardmaster,  U.  R.  R., 
7716   Kelly   St., 

Pittsburgh,   Pa. 

McGough,  M.   F., 
Clerk,   P.   R.  R., 

7012  Monticello  St., 

Pittsburgh,  Pa. 

McGraw,  Wm.   P., 
Sup't.  of  Cars, 

Jamison    Coal    &   Coke   Co., 
1504-1510  Oliver    Bldg., 

Pittsburgh,    Pa. 

McGrory,    Percy, 
Engineman, 
Wabash-Pgh.   Terminal   Ry., 
533  Main  St 

Carnegie,  Pa. 

Mcllvain,  C.   L., 
]\Iaster  Mechanic, 

N.    Y.    P.   &   N.   R.    R., 

Cape   Charles,   Va. 
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Mcllwain,  J.  D., 
Care  C.  M.  Trinler, 

Woodlawn,  Pa. 

Mclntyre,  G.  L., 
Traveling    Eng'r.. 

Pgh.    Brake   Shoe   Co.. 

Pittsburgh,    Pa. 

McKee,   D.   L.. 
Gen'l.  Fore.,  Carpenters, 
P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,  Pa. 

McKee.    R.    R., 

Storekeeper,   P.  S.   C.  Co., 
841   Rebecca   St., 

X.  S,  Pittsburgh,  Pa. 

McKee,  S.   Frank, 
Labor  Agent, 

Pressed  Steel  Car  Co., 

^McKees  Rocks,  Pa. 

McKeen,   J.    W., 
Rep..  Davis  Boring  Tool  Co., 
7620  Tioga  St.. 

Pittsburgh,    Pa. 

McKenna.  Wm.  H., 

^McKenna    Bros.    Brass    Co., 
First  Ave.  &  Ross  St.. 

Pittsburgh,  Pa. 

McKeon.   R.   D.. 
Asst.  Div.    Engr., 

Michigan  Div.  V.  R.  R., 

Logansport,   Ind. 

McKinstry.  C.  H., 
Asst.  to   Engr.  of  Tests, 
W.   A.  B.   Co.. 
674  Middle  Ave., 

Wilmerding,   Pa. 

McMa^ter.  H    W.. 

GenT  Mgr.  W.  &  L.  E.  R.  R., 
Cleveland,    O. 

McMaster,   R.  T., 

Inspecting   Engineer, 
P.  <t  L.  E.  R.  R.  Co., 
339  W.  Federal  St., 

Youngstown.    O. 

McXaight,  A.  FL, 

Reconsignment  Clerk, 
Penra.   Lines  West, 
3129  Landis   St.. 
Sheridan.    Pittsburgh,   Pa. 


McXary.  F.  R., 

Car  Distributor,  P.  R.  R., 
Box  97, 

Derry,   Pa. 

McXeil,  M.   C, 

Salesman,   Westinghouse 
Machine    Co., 

500    Westinghouse    Bldg., 
Pittsburgh,    Pa. 

McNulty,  F.  M.. 

S.  M.  P.  &  R.  S.,  Monon. 

Connecting  R.  R.  Co., 

4166   Second  Ave., 

Pittsburgh,    Pa. 

McVicar,   G.    E.. 

Mechanical    Expert, 
Galena  Signal   Oil  Co., 

Franklin,   Pa. 

McWilliams,  J.  B., 

c.  o    Eng'r.  M.  W.  P.  R.  R., 
Philadelphia,   Pa. 

Neal,  J.  T.. 

Special   Fireman.   P.   R.   R., 
7317  Idlewlld  St., 

Pittsburgh,  Pa. 

Neale,  Jas.. 

Secretary-.    Brown    &   Co., 
Tenth   Street. 

Pittsburgh,   Pa. 

N'eale.  John   C. 
Asst.   Genl.  Mangr.  of  Sales, 
Carnegie    Steel   Co.. 
420  Carnegie   Bldg., 

^Pittsburgh,   Pa. 

X'elan,  E.  J., 

Car   Dept.   Clerk, 
Monon.    R.    R., 

Brownsville,  Pa. 

Neelv,    T.    L., 

Div..    F.   A..   Am.   Sheet 
&   Tin    Plate    Co.. 
1403   Frick  Bldg.. 

Pittsburgh,  Pa. 

Xeflf.  John    P.. 

Asst.  to  President. 
American  Arch   Co., 
30  Church  St., 

New  York,  N.  Y. 
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Neison,  W.   J., 

Auditor    Fr't.    Acct's., 
P.   &  L.   E.   R.   R., 

Pittsburgh,    Pa. 

Newburn,   T.    W., 

Ass't.   Resident   Eng'r., 
W.   A.   B.   Co., 

Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Newbury,    E.    H., 
Ass't.  Master  Mechanic, 
Penna.   R.   R.   Co., 
32nd  &  Carson    Sts., 

Pittsburgh,    Pa. 

Newell.  E.  W.. 

Mcch'l.  Eng'r.,  W.  A.  B.  Co., 
Wilmerding,  Pa. 

Newman,  J.   F., 

Storekeeper,  P.  R.  R.  Co., 
6555   Shetland   St., 

E.  E.,  Pittsburgh,  Pa 

Newman.    L.   L., 

Supr.,  E.  C.  L.,  P.  R.  R., 
203    Penna.    Station, 

Pittsburgh,  Pa. 

Newsom,   H.   H., 
Mgr.,  McCord  &  Co., 
70  Chandler  Ave., 

Detroit,  Mich. 

Nicol,  Geo.  A., 
Eastern  Asst.  Mgr. 
R.  R.  Dept.,  H.  W. 
Johns-Manville   Co., 
i\Iadison   Ave.   and 
41st   St., 

New  York,  N.  Y. 

Niemeyer,  C.  H., 
Division   Engineer, 
Penna.  R.  R.  Co., 
Penna.    Station, 

Pittsburgh,   Pa. 

Noble,   D.   C, 

President,    Pittsburgh 
Spring  &  Steel   Co.. 

1417  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Noble,   H.   S., 
Asst.  R.  F.  Engines, 

Renova,  Pa. 


Noland,  J.  J., 

V.  P.,  Hutchins  Car 
Roofing  Company, 

Hyde  Park,  Pa. 

Gates,  Geo.  M., 
Foreman   Painter, 

Pressed   Steel   Car  Co., 
429  Jucunda  St., 

Knoxville,   Pa. 

Obermeier,  H., 

Foreman,    Penna.    R.   R., 
927   Brinton  Ave., 

Pitcairn,    Pa. 

Obey,  G.  B., 
Superintendent, 

Monongahela   R.    R.    Co., 

Brownsville,   Pa. 

O'Brien,   T.    C, 

Gen'l   Boiler   Inspr., 
B.  &  O.  R.  R., 

Cincinnati,   Ohio. 

O'Brien,  W.  P., 
Road   Master, 

Wabash-Pgh.  Ter.   Rv., 
Wabash  Bldg., 

Pittsburgh,    Pa. 

O'Connor,  M., 

Rep.,  Chicago  Pneumatic 
Tool  Co., 

10-12  Wood  St., 

Pittsburgh,  Pa. 

Ogden,   F.    A., 

General  Freight  Agent, 

Jones  &  Laughlin  Steel  Co., 
Pittsburgh,    Pa. 

Ogden,   Geo.   D., 
Ass't.  G.  F.  A..  P.  R.  R.  Co., 
Broad    St.    Station, 

Philadelphia,    Pa. 

O'Leary,  D.  W., 

Rolling  Mill   Foreman, 

Carnegie    Steel   Co.,   Schoen 
Steel   Wheel   Works, 
405   Russelwood   Ave., 
IMcKees  Rocks,  Pa. 

Ohjer,  W.   H.. 

Special   Agent,   Penna.   Co., 
7220  Church  Ave., 

Ben  Avon,  Pa. 
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Orbin,  Geo.  N.. 

Engineman,  B.  &  O.  R.  R., 
4841  Lytle  St., 

Pittsburgh,  Pa. 

Orchard,   Chas., 
Special  Agent,  Traflic  Dept., 
Carnegie   Steel   Co., 

Pittsburgh,    Pa. 

Orner,  ]^Iilton  T.  S., 
Chief  Clerk  to  District 
Frciglit   Solicitor, 

Penna.    Co..   Oliver   Bldg., 
Pittsburgh,   Pa. 

Osmund,  C.   'SI., 
Shipping   Clerk, 

American    Spiral    Spring 
and  Mfg.  Co.. 
5604  Camelia  St., 

Pittsburgh,   Pa. 

Otting,   Harr^^   J., 

Draftsman.    M.    >r.    Dept., 
Pressed  Steel   Car  Co., 
616   Cliff  St., 

Bellevue,    Pa. 

Overl3%   C.   F.. 

District   Manager, 
Pgh.   Pneumatic   Co., 
305   Seventh  Ave., 

Pittsburgh.   Pa. 

Painter,  Jos., 

Ry.    Eq.,   248    Fourth    Ave., 

Pittsburgh,  Pa. 

Palmer,  J.   G., 

Foreman  Tool   Room, 
Erie    Rv., 
2988  E.  61st   St., 

Cleveland,  O. 

Pape,  Chas.   F., 

Mgr.,    Manufacturing    Dep't 
Hutchins  Car  Roofing  Co., 
Hyde   Park,   Pa. 

Parke,  F.   H., 

Resident  Engr.,  W.  A.  R.  Co., 
318  Westinghouse   Bldg., 

Pittsburgh,   Pa. 

Parks.  O.  J., 

Genl.   Car    Inspr., 
Penna    Lines, 

Fort  Wayne,  Ind. 


Parry,  Wm.  I., 

Engineer  and  Salesman, 
Carnegie  Steel  Co., 
Carnegie    Building, 

Pittsburgh,  Pa. 

Partridge,  F.  G., 

Storekeeper,  P.  &  L.  E.  R.  R., 
AlcKces  Rocks,  Pa. 

Patterson.  Jas.  T., 
Chief  Clerk,  P.  R.  R., 
446   Caldwell   Ave., 

Wilmerding,  Pa. 

Patterson,   R.   F., 
Electrical    Engineer, 
Pressed  Steel  Car  Co., 

McKees   Rocks,   Pa. 

Pauline,    Jos., 

Draftsman,   P.   S.   C.   Co., 
Box  116,  N.  D'amond  Sta., 

Pittsburgh,    Pa. 

Peach,   J.    F., 

C.  C.  to  Dist.  S.  SI.  P., 
B.  &  O.  R.   R.. 

Room   1008  House   Bldg., 
Pittsburgh,   Pa. 

Peach,  Wm.   JNI., 

Supt.  Pass.  Car  Dept., 
Pressed    Steel   Car    Co., 

McKees  Rocks,   Pa. 

Peacock,  W.  W., 
Resident   Manager, 

Vandyck    Churchill    Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Pearson,  A.  B.. 

Draftsman,  H.  K.  Porter  Co., 
Locomotive  Works, 
49th    St., 

Pittsburgh,    Pa. 

Pechstein,   .-Xlbert  J.   G.. 

Electrician,    The    McConway 
&  Torlcv   Co., 

48th   St.    &  A.   V.    Ry., 

Pittsburgh,    Pa. 

Pehrson,  A.  K., 

Ass't   Ch'ef   Draftsman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 
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Perry,  W.  E.. 

Asst.  Chief  Clerk, 
Penna.   Lines  West, 

Room  1009.   Penna.  Sta.. 
Pittsburgh,   Pa. 

Peter,   Philip, 
President, 

Central    Rv.   Signal   Co., 
509  Columbia  Bank  Bldg., 
Pittsburgh,  Pa. 

Peters.  W.  P.. 

Lieutenant  of  Police, 
P.  R.  R.  Co., 
P.  O.  Box  492. 

Freeport,  Pa. 

Pfarr.   Jacob. 
Mach.  Shop  Foreman, 
Penna.    R.   R.   Co.. 

Pitcairn,  Pa. 

Pfeil,  Geo., 
Ass't.  General  Foreman, 
American    Spiral    Spring 
and  Mfg.  Co.. 

56th  St.  and  A.  V.  Ry., 
Pittsburgh,   Pa. 

Pfeil.  John, 
President,  American 

Spiral   Spring  and  Mfg.  Co., 
56th   and  A.   V.    R.   R., 

Pittsburgh,   Pa. 

Pfister,  A.  J., 

Literchangc  Clerk,  P.  R.  R., 
118  Penna.   Station, 

Pittsburgh,    Pa. 

Phelps,  \V.  H.,  Jr., 

Special    Agent,    P.    R.    R., 
Union    Line, 
1722  Ridge  .Ave., 

Coraopolis,    Pa. 

Phillips,  Lee. 
Representative, 

National  Radiator   Co., 
Terran  Ave.. 

Carnegie,  Pa. 

Pierce,   H.    B., 
Train   Master,  Monon.  R.  R., 
Brownsville,   Pa. 

Pitcairn.  N.  B., 

Supervisor,   P.  R.   R., 

Verona,   Pa. 


Piatt,  J.  G., 
Sales  Mgr.,  Hunt-Spiller 
Manufacturing   Corp., 
383  Dorchester  Ave., 

So.   Boston,  IVlass. 

Pollick,  A.  B., 
Sup'r  of  Signals,  P.    R.  R., 

East    Liberty,    Pa. 

Porter,   C.    D., 

Asst.    Eng'r.    M.    P., 
P.   R.   R.   Co., 

Altoona,  Pa. 

Porter,  Chas., 

Genl.   Agent,   Youghiogheny 
&   Ohio   Coal   Co., 

No.  910  Llouse  Building, 
Pittsburgh,    Pa. 

Porter,  H.  V., 

C.   C.  to  Pur.  Agent, 
B.  &  L.  E.  R.  R.  Co., 
512  Frick  Bldg., 

Pittsburgh,   Pa. 

Potter,   H.   T., 
Chief  Engineer, 

B.  &  L.   E.   R.   R.  Co., 

Greenville,    Pa. 

Post,   Geo.   A., 
President, 

Standard   Coupler    Co., 
2    Rector    St., 

New    York,    N.    Y. 

Postlethwaite.    C.    E., 
Manager  of  Sales, 
Central   District, 

Pressed   Steel   Car  Co., 
1908  Farmers  Bank  Bldg., 
Pittsburgii,    Pa. 

Postlethwaite.   C.    I., 
Yardmaster,  P.   R.  R., 

West  Brownsville,   Pa. 

Pratt,   Howard   A.. 
Penna.  Lubricating   Co., 
Thirty-fourth   St., 

Pittsburgh,    Pa. 

Pratt,   I.    D., 

Motive  Power  Insp'r.. 
P.    R.   R.. 
419  Agatha   St.. 

Pitcairn,   Pa. 
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Pratt,   L.   P., 

Rep.   Yarnall   Paint  Co., 
1026  Race   St., 

Philadelphia,  Pa. 

Prickman,    \V.    R., 

Fr't.   Agent,   Wabash-Pgh., 
Terminal    Ry., 
4th    &    Lil)crty, 

Pittsburgh,  Pa. 

Prosser,  C.  S., 
Asst.   Manager, 

Peerless   Rnbber  Mfg.   Co., 
i6  Warren  Street, 

New    York,    N.    Y. 

Prout,  Col.  H.  G., 

V.  P.  and   Genl.   Manager, 
Union  Switcli  &  Signal  Co., 
Swissvale,   Pa. 

Proven,   John. 

Superintendent,    Pittsburgh 
Si)ring  &  Steel  Co., 
1416  Farmers   Bank  Bldg., 
Pittsburgh,   Pa. 

Pulliam,   O.    S.. 

Serretarv,    Pittsburgh 
Steel  Foundry  Co., 
1208   House   Bldg., 

Pittsburgh,    Pa. 

Puvdy,  W.  F., 

Chief   Engineer,   Wabash- 
Pg!).  Terminal   Ry., 

Pittsburgh,   Pa. 

Pyle.  Philip  S., 
Train   Dispatcher, 
P.   R.   R.   Co., 
5539  Ellsworth  Ave., 

Pittsburgh,    Pa. 

Quest.  W.   O., 

^Master  Car  Painter, 
P.  &  L.   F.   R.   R.   Co.. 

]\IcKees   Rocks,   Pa. 

Quiglev.    G.    E., 

1652  W.  ^lonroe  St.. 

Chicago,  111. 

Rabold,  W.  E.. 

Shop  Clerk.  P.  R.  R.  Co.. 
Liberty   Ave.    &   28th    St.. 

Pittsburgh.  Pa. 


Rader,    B.    H., 

Eastern   S.  A.,  Universal 
Portland    Cement   Co., 
522  Frick    Bldg., 

Pittsburgh,   Pa. 

Ralston,  John  A., 

Mech.  Engr..  U.  R.  R.  Co., 
672  Frick  Annex, 

Pittsburgh,  Pa. 

Ralston,  J.  S., 
President, 

Ralston    Steel    Car   Co., 
First  Nat'l   Bank   Bldg., 

Columbus,   Ohio. 

Ranck,  Jas.  M., 

Ass't.    Gen'l.    Inspector, 
P.  S.  C.  Co.. 

McKees    Rocks,    Pa. 

Ransley,  F.   E., 

Rep..   Crandall  Packing  Co., 

Palmyra,   X.  Y. 

Raser,   Geo.   B., 
Sales    Engr.. 

IngersoU-Rand   Co., 

1226  Farmers  Bank  Bldg.. 
Pittsburgh,    Pa. 

Rea.    C.    S., 

Sales   Manager. 

Ralston   Steel    Car   Co., 
P.  O.  Box  656. 

Pittsburgh.   Pa. 

Ream,  A.  H., 

Foreman    Macliine   Shop, 
P.  R.  R.. 
Box    106, 

Verona,    Pa. 

Redding.   D.   J.. 

Ass't.  Supt.  Motive  Power, 
P.  &  L.  F.  R.  R.  Co.. 

McKees  Rocks,   Pa. 

Redding.  J.   H.. 

Supervisor,  Penna.  R.  R., 

Dravosburg,   Pa. 

Regan.  W.  J., 

]Mechpnical   Engineer, 

]\rrCnn-<vav  &  Torlev  Co., 
48th  St.'anri  A.  V.  Ry.. 

Pittsburgh.   Pa. 
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Reid,   David    K., 

Mechanical   Engineer, 
Atlantic   Refining  Co., 
265  Forty-sixth  St., 

Pittsburgh,   Pa. 

Reilly,    Robert, 
C.  C.  to  Gen'l.  S.  M.  P., 
Penna.    Lines, 

109  Allegheny  Ave., 

Emsworth,  Pa. 

Rennie,  Geo.  J., 
Asst.  Supt.,  Carnegie  Steel  Co. 
204  Western   Ave., 

Aspinwall,    Pa. 

Reymer,    C.    H., 

jNIanager  Order  Dept., 
O.  i.  &  S.  Co., 

So.  10th  and  Aluriel  Sts., 
Pittsburgh,   Pa. 

Rhine,  Geo.  B., 

Engine    House    Foreman, 
Penna.   R.   R.   Co., 
32nd   &  Carson   Sts., 

Pittsburgh,  Pa. 

Rhodes,    G.    P., 

Secretary  and  Treasurer, 
National  Car  Wheel  Co., 
Box   1230, 

Pittsburgh,    Pa. 

Rhodes,  Jas.   D., 
President, 

National  Car  Wheel  Co., 
Box   J 230, 

Pittsburgh,    Pa. 

Rhodes,  P.  L., 

Salesman,    Homestead 
Valve   Mfg.   Co., 

Homestead,   Pa. 

Rhodes,   Robert   W., 
Foreman,   P.   R.   R., 
Perry   Ave., 

Grcensburg,    Pa. 

Rhuark,    F.    W., 
]\Iaster    Mechanic, 
B.   &  O.    R.    K  . 

Lorain,    Ohio. 

Rice,   D.    S., 

Foreman   Boiler  Shop, 
Penna.  R.   R.  Co., 

28th    St.    Shops, 

Pittsburgh,    Pa. 


Rice,  R.  S., 

Draftsman,  P.  R.  R., 
6841   Frankstown  Ave., 

Pittsburgh,  Pa. 

Richardson,    E.    F., 

Genl.  Air  Brake  Inspector, 
B.    &   L.   E.   R.    R., 

Greenville,    Pa. 

Richardson,   L., 

Alotive   Power   Insp'r., 
P.   R.   R., 

203   Penna.    Station, 

Pittsburgh,    Pa. 

Richardson,  R.   S., 
Rep.   The   Railway   Review, 
Fort  Pitt   Hotel, 

Pittsburgh,    Pa. 

Richardson,    S.   W., 
Yard   Master, 

Penna.   R.   R.  Co., 
Box  52, 

Courtney,   Pa. 

Richardson,  W.  P., 
Mechanical   Engineer, 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Richers,   Geo.  J., 
.M.   P.   Inspr.,   P.  R.  R.  Co., 
122    Whitfield    St., 

Pittsburgh,   Pa. 

Richey,    C.    W.. 

Master   Carpenter,  P.  R.   R., 

814  N.   Linden  Ave., 

E.   E.,  Pittsburgh,   Pa. 

Riddell,  W.  J., 
G.    Y.    M.,   P.   R.    R.   Co., 

6731    flamill(jn    Ave.. 

Pittsburgh,    Pa. 

Rider,   J.   B., 

General  Manager, 
Pressed  Steel   Car  Co., 
Fanners  Bank  Bldg., 

Pittsburgh,   Pa. 

Riley,   J.   W., 
Superintendent, 

P.  &  L.    !■:.   R.   R.  Co., 
General   OlTicc, 

Pittsburgh,   Pa. 
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Kjley,  Geo.  N.. 
Nat'l.  Tube  Co., 
Frick  Building, 

Pittsburgh,    Pa. 

Riley,  T.  J., 

Engine  House  Foreman, 
Penna.  R.  R.  Co., 
48th  Street, 

Pittsburgh,  Pa. 

Rivinius,   Carl, 

Piece  Work  Insp., 
Fenna.  R.  R.  Co., 

Pitcairn,  Pa. 

Robbins,   F.  S.. 
Ass't.    Master    Mechanic, 
P    R     R 
28th   &   Liberty  Ave., 

Pittsburgh,   Pa. 

Robertson,  Jas.   D., 
President,  Warren 
Tool  and  Forge  Co., 
Bessemer  Bldg., 

Pittsburgh,   Pa. 

Robinson,  L.  O., 

Shipping  Clerk,  U.  P.  C.  Co., 
Universal,  Pa. 

Rock,  W.   B.. 
Clerk,  P.   R.   R., 
Box    17, 

Derry,   Pa. 

Rogan,    John    A., 
M.   M.,    Div.    No.    1, 
Pgh.   Railways   Co., 
7321    Race    St., 

Pittsburgh,  Pa. 

Rogers,  R.  E., 
Vice  Pres.,  Jas.  B.   Sipe  Co., 
516  Federal  St.. 

N.  S.,  Pittsburgh,  Pa. 

Rohn,  Martin  R.. 

Ass't.   Car  Distributor, 
P.  R.  R.  Co.. 
5802  Rippey  St.. 

Pittsburgh.   Pa. 

Rohn.  W.  B., 
Cb-'ef  ClerW. 
Pressed  Steel  Car  Co.. 
Farmers    Bank   Bldg.. 

Pittsburgh,   Pa. 


Root,  K.  E., 

Master    Mechanic, 
Monon.   R.   R., 

So.   Brownsville,  Pa. 

Rosenstock,  J.   H.. 
Supt.   Susquehanna   Div., 
D.  and  H.   Co., 

Oneonta,  N.  Y. 

Ross.  Coleman   B., 

Salesman,  Independent 
Pneumatic  Tool  Co., 

1208  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 

Ross.  S.  S., 

Foreman,  A.  B.,  P.  R.  R.  Co., 
536  Osceola  St.. 

Pittsburgh,  Pa. 

Routh.  Chas.  M., 
Draftsman, 

Carnegie  Steel  Co., 
814  Wager  St., 

Munhall,  Pa. 

Rowand,  Will   H., 

Rep..  W.  W.  Lawrence  &  Co., 
717  Liberty  St., 

Pittsburgh,   Pa. 

RQv\e.   Martin  L., 
IMech'l.   Eng'r., 

Baltimore   Tube    Co., 
811   X.   Fremont  Ave., 

Baltimore,   Md. 

Rowland,  W.  I., 
Master    Mechanic, 
B.  &  O.  R.  R., 
479  Maple  Ave.. 

Grafton,  W.  Va. 

Rumsey,  T.   O..  Jr., 

Foreman.    Finished    Wheel 

Dept..  S.  S.  W.  Works, 

1708  Vance    Ave.. 

Coraopolis,   Pa. 

Runser,  K.   W.. 

Supt..  Gem  Mfg.  Co.. 
33rd  and  Spruce   Sts.. 

Pittsburgh,    Pa. 

Rupert.  J.  W., 

^Master   Mechanic, 
B.   &  O.  R.  R., 
58  Mineral   St., 

Keyser,   W.  Va. 
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Rupp,  R.  D., 

care  General  Supt., 

Northern  Div.,   P.  R.   R., 

Buffalo,  N.  Y. 

Ryan,    William    F., 

Car  Fore.,  B.  &  O.  R.  R.  Co., 
100  Genesta   St., 

Pittsburgh,    Pa. 

Ryder,    Gilbert    E., 
Sales    Engineer, 

Loco.   Superheater    Co., 
30    Church    St., 

New   York 

Ryman,    Frank, 

Pres't.    Etna    Forge   Bolt   Co., 
House    Bldg., 

Pittsburgh,    Pa. 

Rys,  C.  F.  W., 
Met.    Engineer, 

Carnegie   Steel   Co., 
517  Carnegie  Bldg., 

Pittsburgh,  Pa. 


Sargeant,  W.  A., 
General    Manager, 

Consolidated  Lamp  & 
Glass   Co., 

1630  Ridge  Ave., 

Loraopolis,   Pa. 

Sargent,   F.   W., 

Chief   Engineer,  American 
Brake  Shoe  &  Foundry  Co., 
Mahwah,  N.  J. 

Sargent,  L.  L., 
Ass't.   R.  F.  of  K, 
Penna.  R.  R.  Co., 

N.  W.  Cor.  Park  and 
Maple  Ave., 

Greensburg,  Pa. 

Sattley,  E.  C, 
Manager,   Page 

Woven  Wire  Fence  Co., 

Monessen,  Pa. 

Sawyer,    E.    C, 

Salesman,  H.  G.  Hammett, 
305   Botetourt  Apts., 

Norfolk,  Va. 


Sadd,  L.  C, 
Secretary, 
T.   H.    Nevin   Co.. 

Island  and  Preble  Aves., 
N.   S.,  Pittsburgh,  Pa. 


Scliaefer,   Frederic, 
Mechanical  Engineer, 
Summers  Steel  Car  Co., 
Oliver    Building, 

Pittsburgh,   Pa. 


Salkeld,  Roy  C, 

Ass't.   Chief  Draftsman, 
P.  S.   C.  Co., 
148  Davis   Ave., 

Bellevue,    Pa. 


Schauer,    A.    J., 
Ass't.   Train   Master, 

Mon.   Div.,  P.  R.  R.   Co., 
237    Rochelle    St., 

S.   S.,   Pittsburgh,  Pa. 


Sampson,  Jas.  M., 
Metallurgist, 

McConway    &  Torley   Co., 
48th  St.  &  a:  V.  Ry., 

Pittsburgh,   Pa. 


Scheck,  H.  G., 

Road  Foreman  Engines, 
Monon.  Div.,  P.  R.  R.  Co., 
32nd  St.,  S.  S., 

Pittsburgh,    Pa. 


Sanderson,   W.   W., 
459  Frick  Annex, 

Pittsburgh,  Pa. 

Sandman,   A.   G., 
Chief   Draftsman, 
B.  &  O.  R.  R., 
2310  Roslyn  Ave., 
Walbrook, 

Baltimore,  Md. 


Schiller,   John, 

Traveling  Con'dr., 

Wabash-Pgh.  Ter.   Ry., 
652  Bell  Ave., 

East  Carnegie,  Pa. 

Schlacks,  W.  J.. 

Sales  Agent,  McCord  &  Co., 
Peoples    Gas    Bldg., 

Chicago,    111. 
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Sclileiter,   W.    F., 

Sec,  Dilvvortli,  Porter  &  Co., 
313   Sixth   Ave., 

Pittsburgh,    Pa. 

Sclmeidcr,  G.  C. 

Engine    House    Foreman, 
Pcnna.    R.    R.    Co., 

South  Fork,  Pa. 

Schoen.  W.  H., 

617  Farmers  Bank  P>Idg., 

Pittsburgh,    Pa. 

Schoeneman,  Chas.  J., 
513  Gross  St., 

Pittsburgh,    Pa. 

Schomberg.  Wm.  T., 
Blacksmith    Foreman, 
Pennsylvania   Company, 
1209   Resaca    Place, 

N.   S.,  Pittsburgh,   Pa. 

Scheming,   Geo., 

Foreman    Smith    Shop, 
Penna.  R.  R.  Co., 
529  Lobinger  Ave., 

Braddock,  P;,, 

Schoonmaker,  J.   M., 
Vice   President. 

P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Schoonover.  W.   H., 
Clerk.  Office  Gen'I.  Supt., 
P.  R.   R.  Co., 

Room  318,  Penna.  Sta., 

Pittsburgh,  Pa. 

Schreiner,  W.   C, 

Manager,  Main  Belting  Co., 
33  Terminal  Way, 

Pittsburgh,  Pa 

Schuchman,  W.  R., 
Sec.    &   Treasurer, 

Homesteac^  Valve  Mfg.  Co., 
Homestead,    Pa. 

Schultz,  Geo.  H., 

Inspector,   Penna.   R.  R.   Co., 

302  Second  Nat.  Bank  Bide., 

Pittsburgh,  Pa. 


Scott,   Thirlcstane, 

Asst.   on   Engr.   Corps, 
P.  C.  C.  &  St.  L.  Ry., 
1013   Penn   Ave., 

Pittsburgh,   Pa. 

Scott,  W.  A.,  Jr., 

President,   American   Car 
Screen  Co., 
507  Ferguson  Bldg., 

Pittsburgh,   Pa. 

Searles,  E.  J., 

1009  Heberton  Ave., 

Pittsburgh,    Pa. 

Severance,  F.  W., 
President, 

S.  Severance  Mfg.  Co., 

Glassport,   Pa. 

Sewell,  H.  B.. 

R.  R.  Salesman,  H.  W.  Johns- 
Manville   Co., 
100  Wood  St., 

Pittsburgh,  Pa. 

Shade.  C.   E.. 

Ass't.    Train    Master, 
P.  R.   R., 

Verona.    Pa. 

Shade,  Howard  M., 
Air  Brake  Tnst'r., 
Penna.  R.  R.  Co., 

Conemaugh,  Pa. 

Shaffer,  Wm.. 

Gang  Foreman,  P.  R.  R., 
114  West  3d   St.. 

Greensburg,  Pa. 

Shallenberger,  C.  M.. 
Asst.  on  Engr.   Corps, 
P.  C.  C.  &  St.  L., 
5807  Stanton  Ave., 

Fittsbur^h,   Pa. 

Shannon.  Chas.. 

ReD..  The   Lowe   Bros.   Co., 
210  Winebiddle  Ave., 

E.  E.,  Pittsburgh,  Pa. 

Sharpley,  Horatio  G., 
Master  Blacksmith, 
American    Loco.    Co., 
48  Kendall  Ave., 

Bellevue,  Pa.. 
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Sheets,  Harrv  E., 

Chief   Clerk,   Traffic   Dept., 
Montour  R.  R., 
1024  OHver  Bldg., 

Pittsburgh,    Pa. 

Sherman,  J.   K., 

Asst.    Division    Engr., 
Penna.    Lines, 
1013   Penn   Ave.. 

Pittsburgh,   Pa. 

Shipe,  Warren  E., 
Clerk,  M.  P.  Dept., 
Penna.  R.  R.  Co., 
102  Penna.  Station, 

Pittsburgh,    Pa. 

Shook,  A.  A., 

Supt.  Power.  J.  &  L.  S.  Co., 
South  27th   St., 

S.  S.,  Pittsburgh,  Pa. 

Shook,  H.  J., 

General  Yard  Master, 
Penna.    R.    R., 

164  Forty-fifth  St., 

Pittsburgh,  Pa. 

Shook,   S.   D., 
Manager, 

Star   Brass   Mfg.   Co., 
Fulton   Building, 

Pittsburgh,    Pa. 

Shourek,  Theo.  L., 

Draftsman,  Penna.  R.  R., 
204    Penna    Station. 

Pittsburgh,  Pa. 

Shremp,  Jos.  A., 

Foreman  Freight  Car 
Builders, 

Penna.  Lines  West, 

Conway,   Pa. 

■Shuck,  Wm.    C, 

Salesman,   Lockhart   Iron  & 
Steel  Company, 
P.  O.  Box  1243, 

Pittsburgh,    Pa. 

Shults,  L  Jay, 

Dist.   Mgr.   Hoskins   Mfg.   Co., 
1404   Oliver   Bldg., 

Pittsburgh.    Pa. 


Shumaker,  F.  S., 
Foreman, 
Penna.  Co., 


Beaver,  Pa. 


Sigafoos,  Gus., 

General   Yard  blaster, 
B.   &  O.   R.   R., 
4501  Second  Ave., 

Pittsburgh,  Pa. 

Simpson,    M.    S., 
Sales   Agent, 

Pressed  Steel   Car   Co., 
P.  O.  Box  53, 

Pittsburgh,    Pa. 

Sims,  David  H.. 
Yard  Master, 

P.  &  L.  E.  R.  R.  Co., 
Lock   Box  26, 

Pittock    P.   O.,   Pa. 

Simm.  John   C, 
Treasurer, 

Machinists'   Supply   Co., 
324   Third  Ave., 

Pittsburgh,  Pa. 

Sinclair,  Angus, 

President  and  Editor  Ry.  and 
Locomotive   Engineering, 

Millburn,  N,  J. 

Sinclair,   C.    F.. 

Draftsman,  Power  Dept., 
J.  &  L.  Steel  Co., 
3612   Dawson  St., 

Pittsburgh,   Pa. 

Sleeman.  Wm.  C. 

Draftsman,   P.   S.   C.   Co., 
205   Sagamore   St., 

Pittsburgh,   Pa. 

Slemmer,  W.  M., 
Inspector. 
Union  R.  R.  Co., 

Port   Perrj',   Pa 

Slick,  E.  E.. 

Vice   Pres't.  and  Gen.   Mgr., 
Cambria  Steel  Co., 

Johnstown,   Pa. 

Slifer,   Hiram    T.. 
Consulting  Engr., 
925  The    Rookery, 

Chicago,   111. 
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Slocum,  Roy  L., 

Ass't.  Supt.,  Universal 
Portland  Cement  Co., 
520  Holmes  St., 

Wilkinsburg,   Pa. 

Smith,  A.  D., 

Supt.,   Canfield  Oil  Co., 
Fourth   Ave., 

Coraopolis,  Pa. 

Smith,  D.  W., 
Foreman, 

Pennsylvania   Lines   West, 
1025  Morrison  Ave., 

N.   S.,   Pittsburgh,   Pa. 

Smith.  Edward  B., 

Rep.,  American  Brake  Shoe  & 
Foundry   Co., 
30  Church  St., 

New  York,  N.  Y. 

Smith,    F.    \V.,   Jr., 
Div.    Engineer, 
X.  Y.   Division, 

Jersey  Cit}-,  X.  J. 

Smith,  Harley  G., 

Rep.,  Cleveland  Twist 
Drill   Company, 

Cleveland,  Ohio. 

Smith.  John, 

Foreman   Boiler  Maker, 
P.  &  L.   E.  R.  R., 

IMcKees  Rocks,  Pa. 

Smith,   John   H.. 

Foreman,  P.   R.   R., 
570  Second  St., 
Box    106, 

Pitcairn,   Pa. 

Smith,  John  L.. 
Master  Mechanic, 
P.   S.  &  N.   R.   R.. 

St.  Marys,  Pa. 

Smith,   M.   A., 

Genei^al   Foreman, 
P.  &  L.  E.  R.  R.  Co., 
Box  463,  • 

Glassport,  Pa. 

Smith,  M.   D.  K.,    ■ 
Supervisor,   P.    R.    R., 

Brownsville,  Pa. 


Smith,  Thos.  B. 
Asst.  Sup'r  Signals.  P.  R.   R.^ 
Johnstown,  Pa. 
Smith,    \V.    A., 

Vice   Pres't.,'   Lino   Paint    Co., 
Collinwood.    Ohio. 

Smith,  Willard  A., 

Pres.,  The  Railway  Review 
Suite    1407,    Ellsworth    Bldg., 
Chicago,    111. 
Smith,  W.  R., 

Division  Operator,  P.  R.  R.^ 
103  Eastern  Ave., 

Aspinwall,  Pa. 
Smoot,  W.  D., 

700   California   Ave., 

Avalon,  Pa. 

Snitehurst,  Jas.   G., 

Engine  House  Foreman 
Penna.  R.  R.  Co., 
P.  O.  Box  35, 

Youngwood,  Pa. 
Snyder,  F.  L, 

Secy,  to  V.  P.  &  G.  M., 
B.  &  L.  E.  R.  R.  Co., 
1012  Carnegie  Building, 

Pittsburgh,  Pa. 

Snyder,  Jos., 

General    Foreman, 
P.  &  L.  E.  R.  R., 
P.  O.   Box  52, 

Dickerson  Run,  Pa. 

Snyder,  j.  Rush, 
Vice  President. 

Pittsburgh   Air   Brake    Co., 
Bessemer  Bldg., 

Pittsburgh,  Pa. 

Snyder,  John  W., 

Sup'r.  Sngnals,  P.  R.  R., 
124  West  Penn  Ave., 

Aspinwall,    Pa. 

Soles,    G.  H., 

Supt.   Bridges  and' Buildings, 
P.  &  L.  E'.  R.  R.  Co., 
General  Office, 

Pittsburgh,   Pa, 

Spaeth,  W.  F.. 
Asst.  R.  F.  Engs.,  Penna.  Co., 
29   Main    St., 

Carnegie,  Pa. 
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Spangler,   C.   P., 
Patternmaker, 

Alonon.  Conn.  R.  R., 
4166  Second   Ave., 

Pittsburgh,    Pa. 

Spellman,  Jas., 

Road   Foreman   Engs., 
B.  R.  &  P.  Ry.. 

DuBois,  Pa. 

Stafford,   B.    E.   D., 
General   Manager, 

Flannery   Bolt  Company, 
Vanadium   Bldg., 

Pittsburgh,    Pa. 

Stafford,   Saml.   G., 
President, 
Vulcan  Crucible  Steel  Co., 
Aliquippa,   Pa. 

Staley,  P.  C, 
Gen'l.   Foreman, 
Penna.  R.  R.  Co., 
314  Babcock  St., 

Buffalo,  N.  Y. 

Stark,  F.  H., 

Supt.,  ]\lontour  R.  R., 
1711    State   Ave., 

Coraopolis,    Pa. 

Stark,  Jas.  L., 

Gen'l.    Insp'r.    Car    Dept., 
Hocking  Valley   Ry., 
Spahr   Bldg., 

Columbus,  O. 

Steele,  W.  K., 

Chief  Car  Distributor, 
P.  R.  R.  Co., 

Room   318,  Penna.  Sta., 

Pittsburgh,  Pa. 

Stevens,  Cecil, 
Sales  Agent, 
American  Steel  Foundries, 
36th  St.  &  A.  V.  Ry., 
Pittsburgh,  Pa. 


Stewart,  C.  A., 

Asst.   Station    Master, 
B.   &  O.   R.   R., 

146  Hazelwood  Ave., 

Pittsburgh,   Pa. 

Stewart,  E.  E.  E., 

Secretar}',   Simplex   A.    B. 
&  Mfg.   Co., 

436    Wabash    Bldg., 

Pittsburgh,    Pa. 

Stewart,  S.  R.  B., 
Train    Dispatcher, 
P.    R.    R.   Co., 
613  Hampton  Ave., 

Wilkinsburg,    Pa. 

Stewart,  William, 

Assistant    Superintendent, 
Carnegie   Steel   Co., 

1844  IMorningside  Ave., 

Pittsburgh,    Pa. 

Stillwagon,    C.    E., 
Chief  Clerk, 

P.  S.  &  N.  R.  R.. 
322   Depot   St., 

St.  Marys,  Pa. 

Stoddart,  W.  G., 
Order  Clerk, 

H.  K.  Porter  Co., 
3544  Massachusetts  Ave.,. 
N.  S.,  Pittsburgh,  Pa. 

Stoll,  H.  B., 

Draftsman.  P.  R.  R., 
28th    and    Liberty   Ave., 

Pittsburgh,    Pa. 

Stromer,  Wm.   M., 

Telegrapher,  P.   R.   R., 
381   Second   St., 

Pitcairn,    Pa. 

Storrs,    Chas.    P., 
Manager,   R.   R.   Dept., 
Storrs    Mica    Co., 

Owego,  N.  Y. 


Stevenson,  R.  F., 
Chief   Clerk, 
P.  R.  R.  Co., 

16th  St.   iM-eight  Station, 
Pittsburgh,   Pa. 


Stratman,   L.   J., 

Clerk,  Purchasing  Dept., 
Pressed  Steel  Car   Co., 
157  S.  Bryant  Ave., 

Bellevue,   Pa. 
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Straltan,  G.  W., 

care  G.  E.  Strattan, 

Office  Supt.  Pass.  Trans., 
Pciina.  K.   R.  Co., 

Philadelphia,  Pa. 

Strectt.   O.   P.., 
Chief  Clerk,  B.   &  O.  R.  R., 

Baltimore,   Md. 

Stucki,  A., 
Engineer, 
2437  Oliver  Building, 

Pittsburgh,   Pa. 

Stumpf,  E.  L., 

A.  B.  Instr.,  P.  R.  R., 
407   Maple   Ave., 

Aspinwall,  Pa. 

Suckfield,   G.   A., 

614    California    Ave., 

Avalon,  Pa. 

Suhrie,  Norman, 

Traveling    Engineer, 
Penna.  R.  R.  Co., 
2825  Penn   Ave., 

Pittsburgh,   Pa. 

Sullivan,  Dan'l  W., 

Telephone  Inspr.,  P.   R.  R., 
304  Penna.   Station, 

Pittsburgh,  Pa. 

Sullivan,  W.  H.. 

Foreman,  IMachine  Shop, 
28th   Street  Shops. 
P.   R.  R.  Co.. 

7315  Idlewild  Street, 

Pittsburgh,    Pa. 

Summers,  E.  W., 
President, 

Summers   Steel   Car  Co., 
Oliver  Building, 

Pittsburgh,   Pa 

Summers,    Jos.    R., 

Clerk,    Purchasing    Dent., 
Pressed   Steel    Car    Co., 
5235/-    Herron   Ave., 

Pittsburgh,   Pa. 

Summers,  J.  Mills, 

Secretary   and    Treasurer, 
Summers   Steel   Car  Co., 
2324  Oliver  Building. 

Pittsburgh,  Pa. 


Suydam,   R.   S., 
President, 

M.    B.   Suydam   Co.. 
6ist  and   Butler  Sts., 

Pittsburgh,    Par. 

Swann,  J.  B., 

G.   F.   C.  D.,  Penna. 
Lines,    S.    W.    System, 

Columbus,  Ohio. 

Swartz,  H.  E., 
Ass't.    Treasurer, 

Pressed   Steel  Car  Co., 
Room  1906, 

Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

Swayne.  H.   B., 

Asst.  Supt..   P.   S.    C.   Co., 
311    McKinley  Ave., 

Avalon,  Pa. 

Swingly,  G.  D., 

Div.  Engineer,  B.  &  O.  R.  R., 
5705  Jackson  St., 

Pittsburgh,  Pa. 

Svirope,  B.  M., 
M.  P.  Inspector, 
Penna.  R.  R.  Co.. 

Oakmont,  Pa. 

Synnestvedt,   Paul, 
Attorney, 

1201    Chestnut    St.. 

Philadelphia,  Pa. 

Tamkins,   B.   L., 

Foreman.   H.   K.   Porter  Co., 
3544  Massachusetts  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Tate.    Ralph    H., 
Sales    Agent. 

National  Car  Wheel  Co.. 

Pittsburgh,  Pa. 

Taylor,   Frank  C, 

Asst.   Gen'l.   Car  Inspr., 
Penna.  R.  R., 

Room  204  Penna.  Station, 
Pittsburgh,   Pa. 

Taylor,  H.  G., 

Pres..    Ball   Chemical    Co., 
1201  Fulton  Bldg., 

Pittsburgh,  Pa. 
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Tesseyman,  J.  E., 
General   Manager, 
Ralston  Steel  Car  Co., 
1573  East  Long  St., 

Columbus.   Ohio. 

Thirlkeld.   C.   M. 
Traffice    Manager, 

National  Fire  Roofing  Co., 
Fulton  Bldg.. 

Pittsburghh,   Pa. 

Thomas,   Chas., 
Ass't.   Train   Master, 
P.  &  L.  E.  R.  R.  Co., 

McKees   Rocks,  Pa. 

Thomas,  E., 
Asst.  Supt., 

Union  R.  R.  Co., 
810  Arlington  Ave., 

JNIcKeespbrt,  Pa. 

Thomas,   J.    H., 

Ass't.   Gen'l.    Foreman, 
P.  R.  R., 

Pitcairn,    Pa. 

Thomas,  Wm., 

Foreman,   P.   S.    C.    Co., 
1312  Woods  Run  Ave., 

N.  S.,   Pittsburgh,  Pa, 

Thompson,   C.  H., 
Yard    Master, 

Union    R.    R.    Co., 
420  Todd  St., 

Wilkinsburg,   Pa. 

Thornley,    E.   W., 

Storekeeper,   B.   &    O.   R.   R., 
Glenwood   Shops, 

Pittsburgh,    Pa. 

Thurber,  Guy  P., 
General  Manager. 

Gray-Thurber   Signal   Co., 
Jenkin's    Building, 

Pittsburgh,   Pa. 

Thurlby,  A.   R.. 

Road   Foreman    of   Engines, 
P.  &  L.  E.  R.  R., 

McKees  Rocks,   Pa. 

Toomey.  T.  J., 

Rep.,    Ball   Chemical   Co., 
1201   Fulton   Building, 

Pittsburgh,  Pa. 


Townsend,  J.   F., 
Traffic   Manager, 
National   Tube   Co., 
1724  Frick  Bldg., 

Pittsburgh,    Pa. 

Tovvson.   T.   W., 

P.   W.   Inspector,  P.   R.   R., 

Verona,    Pa. 

Transue,   O.   F.. 

V.   Pres.   and   Genl.   Mgr.,  The 
Transue  &  Williams  Co., 

Alliance,    Ohio. 

Trappe,  W.  C, 

Electrician,   P.   R.   R., 
522   Wallace    Ave., 

Wilkinsburg,  Pa. 

Trautman,  Jacob,  Jr., 
Sales    Manager, 

Colonial    Steel    Co., 
1207    Keystone    Bldg., 

Pittsburgh,   Pa. 

Travis,  J.  H., 

Foreman  Electrician, 
P.  R.  R.  Co., 
Lock  Box  5, 

Pitcairn,  Pa. 

Trout,  W.  L., 

Engine  House  Foreman, 
Penna.   R.    R., 
619  W.   Main  St., 

Monongahela,    Pa. 

Truax,  William  E., 
Yard  Master, 

Penna.  R.  R.  Co., 
Box  75, 

Elrama,   Pa. 

Tucker,  Jno.   L., 
Train    Master, 

Monon.  Div.,  P.  R.  R.  Co., 
30th  &  Sarah  Sts.,  S.  S., 

Pittsburgh,    Pa. 

Turner,    F.    M., 

General   Superintendent, 
A.  &  S.  S.  R.  R.  Co., 

Cor.  loth  and  Muriel  Sts., 
S.    S.   Pittsburgh,   Pa. 
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Turner,  J.   J.,- 

Second   Vice   President, 
Pennsylvania  Lines, 
903    Penna.    Station, 

Pittsburgh,   Pa. 

Turner,  J.   S., 
Sales   Agent, 

Pressed   Steel  Car  Co., 
24  Broad   St., 

New    York,    N.    Y. 

Turner,  L.   H., 

Supt.    Motive    Power, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,    Pa. 

Turner.   Walter   V.. 

Chief   Engr..   Westinghouse 
Air  Brake  Company, 

Pittsburgh,  Pa. 

Ulmer,    E.    F., 

Estimator,    Boiler   and   Tank 
Dept..    A.    Loco.    Co., 
1304   California   Ave., 

N.  S.,  Pittsburgh,  Pa. 

Unger,  J.   S., 

Manager,  Central 

Research  Laboratory, 
Carnegie  Steel  Co., 

Duquesne,  Pa. 

Van  Blarcom,  H., 
Resident   Manager. 

Westinghouse   Macliine   Co., 
Westinghouse    Bldg., 

Pittsburgh,   Pa. 

Van   Home,    F.   P., 
Treasurer,    Pressed 
Steel   Car   Company, 

Farmers   Bank  Building, 
Pittsburgh,    Pa. 

Vissering,   Harry, 
President, 

Harry  Vissering  &  Co.. 
502   Gr.   Northern   Bldg., 
Cliicago,   111. 

Voight,  A.  J., 
Asst.  Foreman, 
P.  R.  R.  Co.. 

108   Craighead   St., 

Pittsburgh,  Pa. 


Von  Schlick,  Henry  H., 
Salesman, 

Gray-Tluirbcr   Signal   Co., 
Jcnkin's   liuilding, 

Pittsburgh,   Pa. 

Waddell,  F.  W., 

Asst.    Master    Mechanic, 
Schoen    Steel    Wheel   VVks., 
749  Frederick  St., 

McKees    Rocks,    Pa. 

Waggoner,    R.    E., 
^    Chief   Engr.,   Carnegie   S.    Co., 
3514   Penn   Ave., 

Pittsl)urgh,    Pa. 

Wagner,  George  F.. 
Agent,  Pgh.  Transfer, 
P.  R.  R.. 
Box   751, 

Pittsburgh,   Pa. 

Walker,  J.  W., 
Genl.  A.   B.  &  S.  H. 
Inspector,   P.   R.   R., 
204    Penna.    Station, 

Pittsburgh,  Pa. 

Wallace,  Jos.  A.  S., 

Traveling  Freight  Agent, 
C.  M.  and  St.   P.  Ry., 
Room  "D,"  Park  Bldg., 

Pittsburgh,  Pa. 

Wallace,    M.    E., 

Gen'l.    Supt.,    Canadian   West- 
inghouse  Company, 

Hamilton,  Canada. 

Walter.  W.  A., 

Foreman,  P.  R.  R., 
Box  25, 

Verona,    Pa. 

Walther,  G.  C, 

Foreman    Car   Inspectors, 
Penna.   R.   R.    Co., 

Verona,  Pa. 

Ward,   Frank  B., 
Machinery,  etc., 

Machesney   Building, 

Pittsburgh,    Pa. 

Ward,  R.   H., 

Storekeeper,  Union  R.   R., 
7219  Mt.  Vernon  St., 

Pittsburgh,    Pa. 
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Wardale,  H.   G., 

Draftsman,  P.  S.  C.   Co., 
2926   Zephyr   Ave., 
Sheridan    Station, 

Pittsburgh,    Pa. 

Wardale,    X.    H., 

Draftsman,   P.  S.   C.  Co., 
1012  Criss   St., 
Sheridanville, 

Pittsburgh,   Pa. 

Warfel,  J.   A., 
JManager, 

Linde  Air  Products   Co., 
Farmers    Bank    Building, 
Pittsburgh,    Pa. 

Warfield,  J.  M., 

Cashier  and  Chief  Clerk, 
Universal   Portland   Cement 
Comoany, 
502  Sickle  St., 

Pittsburgh,   Pa. 

Warne,  J.   C, 

Master  Mechanic,  Penna. 
Casting  &  Machine  Co., 
505   Preble  Ave., 

Allegheny,    Pa. 

Warner,  E.  O., 
The    National  ?\lalleable 
Castings  Co., 

1205  Franklin  Bank  Bldg., 
Philadelphia,   Pa. 

Warnock,   Harry   R., 
Sup't.  M.  P.  W.  M.   Ry., 

Hagerstown,  I\ld. 

W'augh,  John  T., 
Chief    Clerk, 
Atlantic   Coast   Despatch, 
839  Oliver  Bldg., 

Pittsburgh,   Pa. 

Way,    L.    A.. 

Supt.,    I)u(|uesne    Steel 
Foundr\-  Co., 

CoraopoHs,    Pa. 

Waycott.   Albert, 
President. 

Damascus   Brake  Beam    Co., 
6906  Crosby   Ave.. 

Cleveland,  O. 


Weigel,  Fred  S.. 

Asst.  Train  Master, 
P.   &  L.  E.  R.  R., 
1056  Dillon  Ave., 

CoraopoHs,   Pa. 

Weir,   Robt.  M., 
Supt.,  Yards, 

Allegheny  Steel   Co., 

Brackenridge,  Pa. 

Weisbrod,  J.   F., 
Asst.   to  President, 

National  Car  Wheel  Co., 
Box    1230, 

N.  S.,  Pittsburgh,  Pa. 

Weiss,  W.  W., 
Secretary, 

Graj'-Thurber  Signal  Co., 
Jenkin's    Building, 

Pittsburgh,   Pa. 

Wendt,    Edwin   F., 

}klember,   Engr.   Board, 

Interstate  Commerce  Com., 
Washington,  D.   C. 

\\'enrich,  'SI.  L., 

Asst.   R.   F.   of  Engs., 
Penna.    R.   R.    Co., 
2421   Beale  Ave., 

Altoona,  Pa. 

Wertz.    Peter, 
Foreman, 

Simplex  A.   B.   Co., 
1610  Juniata  St.,  N.  S.,    ' 

Pittsburgh,  Pa. 

Wescoe,  F.  B., 

Stock   Keeper,   Penna.   Co., 
P.   O.   Box  337, 

Conwaj-,    Pa. 

Westhaeffer,   P.   E., 
Draftsman,   P.   R.   R., 
739  Penn  Ave.. 

\\'ilkinsburg.    Pa. 

Wetmore.   S.   ^I.. 

General  Superintendent, 
Carbon   Steel    Co., 

Pittsburgh,   Pa. 

Wetstone.   Newton. 

C.  C.  to  M  .C,  P.  R.  R., 

Aspinwall,  Pa. 
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Wills,  J.  R, 

Vice  President,  W.  W. 
Lawrence   &  Co.,  Inc., 
W.   Carson   St., 

Pittsburgh,    Pa. 

Whipple,  A.  L.. 
P.  O.  Box  812, 

New  York,  N.  Y. 

White,  A.    B., 

Asst.  Supt.,  B.  R.  &  P.  Ry., 

Punxsutawncy,  Pa. 

White,   F.   L., 

Mechanical   Engineer, 

Carnegie   Steel    Co., 

1105   Chislett   St., 

Pittsburgh,  Pa. 

Wible,   Edwin   F., 

IMaster  ^lech.,  P.  S.  C.  Co., 
923  Middle  St., 

Avalon,  Pa. 

AVickham.  Chas.  'SL, 
Traveling  Engr.. 

Loco.   Superheater   Co., 
108  Park  Place. 

Schenectady,   N.  Y. 

Wilder,   Herbert  A.. 
Ass't.   Gen'l.  Supt., 

Jones  &  Laughlin  Steel  Co., 
Woodlawn,    Pa. 

Williams,    H.    C, 

1030   Banksvillc    Ave., 

BanksvilJe,  Pa. 

Williams,   Irving, 
488  Lloyd   Ave.. 

Providence,  R.   I. 

Williams,  J.   E., 

General  Yard  Master. 
P.  &  L.  E.  R.  R.  Co., 

Haselton,  Ohio. 

Williams,  R.    F., 

Salesman,  Manning, 
Maxwell  &  ^loore, 
1005  Park  Bldg., 

Pittsburgh,  Pa. 

Williams,   W.   W.. 

M.    M.,    Crucible    Steel    Co. 
of  America, 
30th  and   Smallman    Sts.. 
Pittsburgh,    Pa. 


Wettach.  Chas.   D., 

Engineman,   B.   &  O.   R.   R., 
Lytic   St.,  Ilazelwood  Sta., 
Pittsburgh,    Pa. 

Wilson,   Harry, 

Wholesale  Lumber, 
Bessemer   Building, 

Pittsburgh,    Pa. 

Wilson,  J.  T., 

President.  American  Balance 
Valve   Co., 

Jersey  Shore,  Pa. 

Wilson.  John  W., 
941  Broad  St., 

Newark,  N.  J. 

Wilson.  R.  F.. 

Sup'r.,  P.  R.  R.  Co., 
201  Western  Ave., 
Aspinwall,  Pittsburgh,  Pa. 

Wilson.    R.   S., 
Car    Distributor, 
Union  R.   R.   Co., 
218  Camp  Ave., 

Braddock,  Pa. 

Wilson,  W.  H., 

Asst.   to   First  Vice-Prest., 
Northern  Pacific  Rv., 

St.  Paul,  ]Minn. 

Wilson,  W.  J., 

Engr.,  P.  &  L.  E.  R.  R.  Co., 
532  Chartiers  Ave., 

McKees  Rocks,  Pa. 

Wilson,  W.-W.,  Jr., 

Pres.,  Western  Lumber  Co., 
447  Oliver   Bldg.. 

Pittsburgh,  Pa. 

Winter,   F.  W., 
Patent  Attorney, 

1344   Oliver    Building, 

Pittsburgh,    Pa. 

Winters,  H.   G., 
Yard   Master, 

Penna.    R.   R.   Co., 

Elrama,    Pa. 

Wiseman,  E.  B.. 
Division   Engineer, 
Penn'a.  R.  R.  Co., 
3000  Sarah  St.,  South  Side, 
Pittsburgh,    Pa. 
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Wittig,    Wm.. 

Foreman    Boiler    Maker, 
Anier.   Loco.   Co., 

1227  Woodland  Ave., 

N.  S.,  Pittsburgh,  Pa. 

Woernley,   H.    F., 

Asst.   Chief  Engineer, 
VV.    A.    B.    Co., 

Wilmerding,   Pa. 

Wolfe,   John   X., 

Auditor,  American  Spiral 
Spring  &   Mfg.   Co., 
506    Collins   Ave., 

Pittsburgh,   Pa. 

Wolfersberger,  S.  C, 
Asst.   Supt., 

B.  &  O.  R.   R.  Co., 

So.  Main  Cross  St., 

Somerset,    Pa. 

Wood,  Ralph  C, 
Draftsman, 

Pittsburgh    Railways    Co., 
809  Mellon    St.. 

Pittsburgh,    Pa. 

Wood,  V.  v.. 
Clerk,  P.   R.  R.. 

318  Penna.   Station, 

Pittsburgh,   Pa. 

Woodings,    Emanuel, 
General    Manager, 

Verona  Tool    Works, 

Verona,    Pa. 

Woodside,    S.   P., 

General   Freight  Agent, 
Wabash-Pittsburgh  Ter.  Ry., 
425  Wabash  Bldg., 

Pittsburgh,    Pa. 


Woodworth,  R.  B., 

En'g.,  Carnegie  Steel  Co., 
427  Carnegie   Bldg., 

Pittsburgh,    Pa. 

Wright,  R.  v., 

^Managing   Editor, 

Railway  Age  Gazette, 
Woolworth    Bldg., 

New  York,  N.  Y. 

Wyke,    J.   W., 

Traveling  Engr.,  Union  R.  R., 
2223  Manor  Ave., 

Swissvale,   Pa. 

Yohe,   Curtis  M., 
Purchasing    Dept., 
P.  &  L.  E.  R.  R.  Co., 

Pittsburgh,    Pa. 

Yohe,  Jay, 

Ass't.    Gen'l.    Bookkeeper, 
Penn.  Lines  West  of  Pgh., 
410   Penna.   Station, 

Pittsburgh,    Pa. 

Yohe,  J.  B., 

General  Manager, 
P.  &  L.  E.  R.  R.  Co., 
General  Office, 

Pittsburgh,   Pa. 

Zimmerman,  Oliver  L., 
Foreman   Engine   House, 
Penna.  R.  R.  Co.. 
7345   Bennett   St., 

Pittsburgh,  Pa. 

/ 
Zinsmaster,   F., 

Fore.   Engine  House, 
Penna.  Company, 
i8  Ivanhoe  Ave.  , 

Emsworth,    Pa. 
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eSTABLISHEO 


EDWARD  KERR.  President 


LM([Vlll[  DH  (0. 


Sf(is5  and  Bronze  (astinss  of  [ye[f  Des([iption. 

Engine  km  dnd  in  Jonral  kmi^  a  ipedaltf. 

Sole  Manufacturers  of  CORINTHIAN  BRONZE  for  Driving  and  Pod  Brasses. 
High  Grade  Babbitt  Metals.       Dally  Capacity  50,000  Lbs. 

Office  and  Works,  Thirty-first    Street   and    Penn    Avenue. 

THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  improvements. 


LOCKSET,   and 

KNUCKLE-OPENER. 

Send  for  blueprints  and  prices. 

MANUFACTURED  ONLY  BY 

THE  McCONWAY  ^  TORLEY  CO.. 

PITTSBURGH,  PA. 


PINTSCH  m  SAFETY 


MANTLE    LIGHT 

The  system  that  has  made 
good    wherever    it    has 


ELECTRIC  LIGHT 

Type   "F"    regulation     en- 
sures constant  lamp    volt- 


been  applied ^^         Age  and  long  lamp  life   . 

llie  SaWf  (af  fleatii?  ?  iiiilitiii?  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  O  Dnpfni*  Cf       Nqu/  Yfirl^ 

St.  Louis,  San  Francisco,  Montreal  ^  nCUlUI   Oli,   llClf   lUlR 


This  Space  Tor  Sale 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW   YORK 

BRANCH  OFFICES:— CHICAGO.  ST.    LOUIS,    ST.    PAUL,    WASHINGTON.  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BR^KK    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCOTT"  CAR  LADDERwS 
THE    DAMASCUS   BRAKE   BEAM    CO. 

CLEVELAND,    O. 


This  Space  For  Sale 


W  CANION 


VALVELESS 
HAMMERS 


Represent  the  highest  type  of  per- 
fection in  utility,  adaptability  and 
simplicity. 

They  are  the  most  durable,  reliable,  practical  and  econom- 
ical. Guaranteed  and  shipped  on  approval. 

The  Pittsburgh  Pneumatic  Co. 

Pittsburgh  Office:  Main  Office  and  Works: 

305  Seventh  Ave.  Canton,  Ohio. 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices:  Frick  BIdg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA 

i  CHICAGO:     Fisher  Building  i  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,  BOLSTERS,  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     S^ll 


b/t'lIr  drawbar  AnACHMENTS 

FRICTION 
GEAR. 

Piper  Patents 

200,000 

POUNDS 

CAPACITY 

Has  all  the 
Points  of  a 
Perfect  Gear 

SITVYRLE 


STRONG 


-reliable; 

TANDEM 
SPRING    GEARS. 

6^x8,  or  8x8  Springs 

PerfectSpring  Protection. 

No  Strain  on  Yoke  Rivetj 

Except  in  Pulling. 

THE  BUTLER  DRAWBAR  AHAGHMENT  COMPANY 


Send    for   Cataloo. 


CLEVELAND.    OHIO 


STANDARD  STEEL   PLATFORMS 

ARE  IN  USE  BY  259  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  149  COMPANIES 

—  BOTH    MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  '^ll^Uyi  RAILROAD  SUPPLICS 


All   Grades  of  Asbestos  and  Magnesia  Pipe  Covering 

Pipe  Coverings  J-M  Leak-Xo  Metallic  J-M  Kearsarge  Packing 

i-yi  Hair  Felt  Compound  J-M  Kearsarge  Gaskets 

J-M  Asbestos  Roofing         Metallo  Metal  Polish  J-M  Vulcabeston  Packing 

T-M  Asbestos  Cements        J-M  Fibre  Conduit  Air  Brake  Cylinder  Pack- 
J-M  Retort  Cements             Keystone  Hair  Insulator  ing  Expander  Ring 

Locomotive  Lagging  High  Pressure  Packings  Vulcabeston  Rope  Packing 

Smoke  Jacks  J-M  Permanite  Packing  Canadax  Wick  Packing 

Asbestos  Wood  J-M  Underground  Conduit 
Write  for  Catalog  No.   252 

H.  W.  JOHNS-MANVILLE  CO  . 

NEW    YORK    AND    EVERY    LARGE    CITY 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


^  ^^^H 

[    s  ^^ ; J Lij Ji_i aa 9JL  L".  mV 

F'reight  and  F*asse^nger 


Of  E\/ery  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vline»  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh       Chicago       Washington,  D.  C. 


SUVDAM'S  Protective  PAINTS 

fo[  MM  (ars  !l  Mral  M  M 


-MANUFACTURCD  BY- 


M.  B.  SUYDAM  COMPANY, 

OFFieC  AND  WORKS.  eiST    AND  BUTtCR  STS.,- 

•KLL 'PMOMC.  SAS  risK.  PITTSBURGH,  PA 


This  Space  For  Sale. 


\ 


r 


PITTSBURGH 
STEEL 
FOUNDRY 
COMPANY 

Manufacturers  in 
Pittsburgh  of  Cast 
Steel  Car  Equipment, 
Truck  Bolsters,  Body 
Bolsters,  Truck  Side 
Frames,  Draft  Sills, 
End  Sills  and  Miscel- 
laneous Locorhbtive, 
Car  and  Truck  Cast- 
ings. 

Offices:  1208  House  Bldg. 

Pittsburgh.  Pa. 

Works:  Glassport,  Pa. 
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